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I AM not aware whether any report has yet been pub- 
lished of a case in which the tibial spine has been sutured to 
the tibia after its avulsion; in fact, as far as I have been able to 
discover, there are only three instances of the injury on record: 
those of Dittel, of Poncet and of a patient admitted to Univer- 
sity College Hospital, London, in 1873. In each of these cases 
the avulsion of the tibial spine was only discovered either after 
amputation or after the death of the patient. 

I am therefore induced to publish, on account of the rarity 
of the condition, the following notes of a patient whose tibial 
spine was sutured to the tibia. 


Case I.—A. L., aged thirty-six years, was admitted to the 
Glasgow Royal Infirmary June 14, 1903, three days after having 
received a severe blow on the outer aspect of the left knee joint 
from the shaft of a cart. He was knocked down, and thinks that 
the knee was knocked inwards. He is a big, powerful man. The 
left knee greatly swelled from effusion into the joint cavity and 
there is a good deal of bruising of the superficial tissues. The 
only abnormal movement is in the way of abduction of the leg 
at the knee. This was so extreme that my house surgeon, Dr. A. 
B. Ross, reported the case to me as one of probable rupture of the 
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internal lateral ligament of the knee, and, after frequent exam- 
inations of the limb with a constant failure to elicit any antero- 
posterior movement or any abnormal rotation of the leg upon the 
thigh, I rather inclined to this idea of rupture of the internal 
lateral ligament. The question of rupture of both crucial 
ligaments was gone into, although I was not at that time aware 
that any operative treatment had ever been carried out for that 
injury; but there seemed to be no evidence in favor of this par- 
ticular condition. 

On June 26 I exposed the internal lateral ligament, but found 
it apparently quite intact. Before incising the tissues, and when the 
patient was under anesthesia, renewed attempts at movement of 
the tibia on the femur failed to produce any abnormal antero- 
posterior movement. 

The joint was then opened into, the blood and fluid in it 
washed out, and it was at once seen that the anterior crucial liga- 
ment still attached to its bone insertion had been torn off the tibia 
and taken the spine with it; with a little trouble this was sutured, 
and the wound closed. He made a good recovery and has been 
seen several times since. He was brought before the Glasgow 
Medical Chirurgical Society, November, 1903, and was last seen 
September 3, 1905, when he said he had perfect confidence in 
the strength of the knee; it troubles him only a little at times 
when coming down stairs. There was the very slightest degree 
of abduction permitted when the joint was fully extended. At the 
right knee joint no lateral movement whatever was permitted 
while fully extended. 

Case II.—At the time the forementioned patient came under 
my care, I had seen once or twice a gentleman who first consulted 
me in October, 1902, on account of a looseness and feeling of 
insecurity of his right knee joint. He had been injured at foot- 
ball the previous March and thought he had received the violence 
on the outer aspect of the limb. The knee had been greatly 
swelled directly after the injury and was in splints for three 
weeks. Since then he had never had any feeling of security in 
the limb. When I saw him there was no fluid in the joint, but 
there was a remarkable looseness, so that it seemed to be possible 
to abduct the tibia, while extended on the femur, through 25 
degrees ; it was not possible to displace the tibia forwards or back- 
wards on the femur nor to produce any abnormal rotation at the 


AVULSION OF SPINE OF THE TIBIA. 171 


knee. The thigh muscles were much atrophied, the circumference 
of the right thigh being 35 and of the left thigh 38 cm. 

In consequence of the absence of abnormal rotation, and, in 
fact, any abnormal displacement of the tibia upon the femur other 
than the abduction, I concluded the internal lateral ligament had 
been ruptured and that there was no evidence of injury to either 
of the crucial ligaments. 

The patient would not then consent to operation; but in the 
following summer, as he found no improvement taking place, 
decided to have it, and, accordingly, on August 6, 1903, this was 
done. When he was fully anesthetized, on manipulating the joint 
it was found that the head of the tibia could be brought forwards 
on the femur for about 2 cm. (it had never been possible to do this 
previously), but no abnormal rotation could be brought about. 
In consequence of this abnormal displacement forwards it seemed 
very probable that the anterior crucial ligament was ruptured, 
but with so much abduction possible the original diagnosis of rup- 
ture of the internal lateral ligament as well, seemed to be justified 
in spite of the experience of the last case. The lateral ligament 
was therefore first exposed and found to be intact, at any rate 
as far as its superficial fibres were concerned. The joint was then 
opened and the anterior crucial ligament found torn from its 
femoral attachment. This was sutured to the tissues on the exter- 
nal condyle and the joint closed. 

He made a good and uneventful recovery. I saw him on July 
29, 1904, when he told me he had perfect confidence in the knee 
joint, that he hunted, ran to harriers and danced without any sup- 
port to the joint. There was the very slightest abduction possible. 
The circumference of the thighs was, right 40, left 40.5 cm. 

In August, 1905, he wrote saying he had given the joint a 
severe wrench while jumping and that it became much swelled, 
but I did not see him again until January, 1906, when he told 
me he was able to golf, run and dance again. The circumfer- 
ence of the thighs was now the same, 39.5 cm., and the amount of 
abduction possible at the extended knee was only of the very 
slightest degree, but there was a little. 


Although avulsion of the tibial spine is a rare injury there 
have been a few cases of rupture of the crucial ligaments pub- 
lished during recent years, and some papers on the subject of 
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the mechanism of the injury have appeared. It may be worth 
while, therefore, to discuss the subject a little fully first of all 
from the point of view of the mechanism by which the injury 
occurs, and secondly from the diagnostic point of view. 

The first patient to be operated upon was that of Battle. 
In this case both crucial ligaments were torn from the femur, 
and Robson recorded a case in which both ligaments were 
sutured after being torn “ from their upper attachments.” 

Pagenstecher has recorded three cases operated on, in each 
of which one ligament only was ruptured: twice the anterior 
and once the posterior. 

In consequence of their extraordinary strength, rupture of 
both crucial ligaments together can only occur as the result of 
very extreme violence and probably is associated always with 
gross injury to some of the other ligaments of the joint, and, 
more or less, complete dislocation, as was present in both 
Battle’s and Robson’s cases. I have had an opportunity of 
examining three knee joints which had been the seat of a recent 
dislocation of the tibia from the femur; both crucial ligaments 
had been torn in two of them, and in the third, the anterior 
crucial ligament was torn; but in all three there was extensive 
injury to some of the other (lateral or posterior) ligaments as 
well. 

Regarding the rupture of one crucial ligament by itself, 
the matter is not quite clear, although many experiments have 
been carried out by Dittel, Pagenstecher and Honigschmied 
with the object of elucidating some points. 

In Dittel’s patient, with avulsion of the tibial spine, the 
injury took place apparently as the result of forcible separation 
of the tibia from the femur while the knee was in the flexed 
position; the patient died after the limb (the left) had been 
amputated (the nature of the injury was only discovered after 
dissection of the amputated limb), and on the cadaver, after 
prolonged attempts, Dittel succeeded in producing on the right 
knee the same injury by violence applied in the same manner. 

Pagenstecher carried out a series of experiments and found 
that by flexing the leg forcibly over a large wooden bolster he 
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could rupture the anterior crucial ligament, and that he could 
also do so by blows applied from behind to the upper end of 
the tibia while the knee joint was flexed (both processes similar 
to the supposed method of the accident in Dittel’s patient, 7.e., 
separation of the tibia from the femur). With blows applied 
to the upper end of the tibia from the front with the knee flexed 
he was able to produce rupture of the posterior-crucial ligament 
and often with tearing out of the “ intercondyloid eminence.” 
Pagenstecher could only rupture the anterior ligament from 
its femoral attachment, never from the tibial. Honigschmied 
made a very large number of experiments on the cadaver re- 
garding the effect of various extreme movements at the knee 
on the several ligaments of the articulation. While he was able 
to rupture one or other crucial ligament, and sometimes both, 
in a varying proportion of cases by movement in any direction, 
if carried out to excess, he seems to have ruptured the anterior 
crucial ligament most constantly by hyperflexion, tearing it 
from the femur, and the posterior crucial ligament most con- 
stantly by hyperextension and tearing it from the tibia. (In 
both Battle’s and Robson’s case the two crucials were torn 
from their femoral attachments. ) 

The question of rupture of these crucial ligaments has 
interested me a good deal, and I have made some observations 
on the dead subject regarding the anterior ligament, and the 
effect of its rupture upon the stability of the joint. I find that, 
provided the pelvis be fixed, it is not very difficult to rupture the 
anterior crucial ligament by a combined movement of flexion, 
abduction and internal rotation of the leg at the knee. I think 
it is mainly the internal rotation which is effective, and which 
is certainly more easily permitted when the joint is flexed than 
when it is extended; but once laceration of the fibres is started 
the abduction, no doubt, plays an important role, for, with a 
knee joint flexed and rotated inwards, if the anterior capsule 
be removed, and slight abduction be made, it can be seen that 
the anterior crucial ligament is tending to draw across the sharp 
internal margin of the external condyle; at any rate, in all my 
experiments the anterior crucial has only ruptured from its 
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femoral attachment, in this respect agreeing with Pagen- 
stecher’s results, and, I believe, that the draw across the internal 
border of the condyle by the abduction has some effect in lead- 
ing to this result. 

It appears to me to be quite possible that this combination 
of movements may have been the real mechanism of the injury 
in my two patients, certainly neither of them had the knee 
flexed over any object (in the manner of Dittel’s and Pagen- 
stecher’s experiments), but both of them were of the opinion 
that they had been struck upon the outer aspect of the joint and 
that the knee had been knocked inwards, thus producing an 
abduction of the tibia on the femur; and it is conceivable that 
with such an injury the thigh and body of a patient might be 
swung round upon the fixed foot in such a manner as to cause 
an eversion of the thigh upon the tibia—equivalent to an inver- 
sion of the tibia on the femur. In further support of this idea, 
I may add that Pagenstecher states regarding his Case III 
that the knee “ was knocked inwards ”’ at the time of the acci- 
dent ; while his two other patients “ fell upon the knee;” and of 
the first of these he writes that when the patient was first seen 
the limb was in a position of “ slight valgus’ (abduction). He 
also says of his patients Cases I and II that there was easy 
mobility to each side permitted at the knee, but regarding his 
patient Case III he states definitely that there was no lateral 
movement possible. 

In the examination of both my own patients the most 
remarkable feature to me was the extraordinary degree of ab- 
duction that seemed to be permitted at the knee (there was no 
adduction) while the leg was apparently fully extended; it was 
so marked that the first diagnosis in each case was that of 
rupture of the internal lateral ligament. 

It is not just easy to see why there should have been so 
free abduction as was present in these two patients, but it is 
probable that it is due to a combination of causes. Dr. Bruce 
Young has shown it is round the anterior crucial ligament, 
tightened up as it is by the extension of the joint, that the inver- 
sion of the femur takes place, as round a pivot, in the last move- 
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ment of locking the extended knee; and it may be that with this 
important ligament ruptured, and therefore unable to function- 
ate, the inversion, and therefore the locking, is incomplete and, 
in consequence, a degree of abduction may be permitted which 
is not possible in an intact joint; for with an intact joint, as 
long as the tibia is extended upon the femur no abduction is 
possible at all, whereas if the knee be flexed to a very slight 
angle, and the locking thereby be undone, a certain degree of 
abduction becomes possible. Still, I do not believe that this 
explanation will account for all the abduction that was possible 
in my patients, for I have divided this ligament a great many 
times upon the cadaver, but have never been able to obtain the 
same degree of abnormal movement in this direction, as was 
present in the patients; but I observe if attempts to abduct the 
leg on the thigh are made when the anterior crucial ligament 
is divided that there is permitted a degree of internal rotation 
of the leg by which the swell of the calf of the leg comes to be 
more prominent at the outer aspect of the limb, so that at first 
the impression is produced that a greater degree of abduction 
has taken place than actually was the case; when completely 
extended there is only this rotation, although a slight degree of 
abduction does take place, if the knee be flexed. 

There is, however, another factor to be considered ; when 
I succeeded in rupturing the anterior crucial ligament on the 
cadaver I found on examining the ligaments of the joint that 
there was always a degree of tearing of the internal lateral 
ligament at its deep or articular aspect; it never was complete; 
it never involved, that is to say, the superficial fibres, and none 
of the other ligaments of the joint ever showed any degree of 
injury. With these short fibres of the internal lateral ligament 
ruptured it is not only possible but probable that a greater 
degree of abduction would be permitted than if they were intact. 

Now in this connection it is worth recalling the state- 
ments of Pagenstecher regarding his patient Case I; it was of 
this patient that he wrote that the knee, after the injury, was in 
a “slight valgus position”? and with “easy mobility to each 
side,” and at the operation the posterior crucial ligament was 
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found torn, the anterior was intact: this is of interest, and, it 
seems to me, of considerable importance, for in a knee joint 
that is extended, the posterior crucial ligament ought not 
theoretically to have any effect whatever on the movements of 
the joint, for it is then in a state of relaxation. According to 
all anatomists the posterior crucial ligament is only tightened 
in the flexed position of the joint, and, unless the deep fibres 
of the internal lateral ligament were also torn, it is extremely 
difficult to understand how the leg could be either in a position 
of valgus or permit easy mobility to each side as long as the 
knee was extended. 

Still with the injury as I have artificially produced it on 
the cadaver, i.e., complete rupture of the anterior crucial along 
with rupture of the deep fibres of the internal lateral ligament 
and with the soft parts round the joint intact, I have never been 
able to get a degree of abduction at all comparable to that 
which was present in my patients. 

Experiments regarding the rupture of the knee joint liga- 
ments have also been carried out by von Hints, who states with 
reference to the crucial ligaments, that “ after division of one 
lateral ligament he divided a crucial ligament and found he could 
obtain lateral movement of the knee in the hyperextended as 
well as the extended joint, and after division of both crucials 
along with one lateral ligament he could bend the knee almost to 
a right angle,” but I have never been able to obtain a lateral 
bending to this extent of any of the knees examined. With the 
anterior crucial ligament alone divided through an incision 
exposing the interior of the joint, as for Kocher’s method of 
resection and the soft parts otherwise intact, I find that if the 
knee joint be maintained extended there is no abduction per- 
missible, whereas if flexed through about 25°-30° one can 
abduct the leg through about 8° at most. But if in addition 
the internal lateral ligament be divided and the knee flexed 
through 25° or 30° one can then abduct the leg through 
15°; but the abduction may appear to be rather more if one 
does not discount the internal rotation which, as already men- 
tioned, tends to occur. 
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Through the kindness of Dr. T. H. Bryce I had an oppor- 
tunity of examining, at Queen Margaret College, the ligaments 
of the knee joints of some dissecting-room subjects, with all 
the soft parts removed, and here, with both crucials along with 
one of the lateral ligaments divided, the greatest degree of 
lateral movement I could obtain was 70°, very much greater 
than I could get in any joint which had the surrounding soft 
parts intact, though considerably less than that obtained by 
von Hints. 

The diagnosis of these injuries is not always easy. In the 
case of rupture of both crucial ligaments it is probable that 
antero-posterior movements of the tibia on the femur will al- 
ways be abnormally free, and this should suggest the possibility 
of this injury, but in my two patients I never could produce 
this abnormal movement except in the second case, and then 
only when the patient was anesthetized, although it had been 
examined for on several occasions, as the question of rupture 
of one or other of the crucial ligaments had been discussed 
several times. One would, on theoretical grounds, expect that 
with rupture of the anterior crucial ligament alone the head of 
the tibia would be permitted to come forward in manipulation, 
and that with rupture of the posterior crucial the tibia could go 
backwards on the femur in the flexed position of the joint, in 
which position alone the posterior crucial is tense. Von Hints, 
however, states the direct opposite and quotes Dittel in support 
of his statement, but it is obviously altogether erroneous. 

I am inclined to think that with an injury to a knee joint 
resulting in distention of the cavity with blood, provided no 
other lesion were obviously present, it might suggest injury to 
one or other of these crucial ligaments or to the tibial spine. If 
internal rotation of the extended leg were permitted at the knee, 
or if the head of the tibia could be brought forward on the 
femur, it would point to the anterior crucial or tibial spine as 
the seat of the injury, and perhaps an abnormal adduction 
would also. The one sign of rupture of the posterior crucial 
ligament alone should, so far as I can see, be the possibility of 
displacing the head of the tibia backwards while the knee joint 
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is in the flexed position. Abnormal abduction of the leg on the 
femur, I am inclined to attribute to rupture of, at any rate, the 
deep fibres of the internal lateral ligament. 

Probably, however, in many instances the real nature of 
the injury will only be accurately determined by an exploratory 
operation, which is certainly called for in every case of instabil- 
ity of a knee resulting from accident, for an unstable, loose 
knee joint is useless for the support of a patient’s weight, and 
in the few cases that have hitherto been treated the results of 
suturing the tibial spine or crucial ligaments have been very 
satisfactory. 

Pagenstecher has suggested for this injury the term “ in- 
ternal distortion ” of the knee, which appears to be altogether 
unnecessary, and is certainly not exact, whereas the terms 
“Avulsion of the tibial spine” and “Rupture of the crucial 
ligaments ” label the nature of the injuries as precisely as can 
be desired; and they require to be kept distinct from one an- 
other, for one is a fracture of bone and the other is not. 
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OSTEOGENESIS IMPERFECTA AND IDIOPATHIC 
FRAGILITAS OSSIUM. 


BY CHANNING C. SIMMONS, M.D., 
OF BOSTON, MASS. 


ABNORMAL idiopathic fragility of the bones as a definite 
disease has been recognized for many years, and the condition 
has been described more or less perfectly by many observers. 
The disease may be divided into two main groups (1) 
symptomatic fragilitas ossium, in which the abnormal fragility 
of the bones is due to some local or well recognized general con- 
dition, and (2) the idiopathic form, often termed osteopsathy- 
rosis. 

Symptomatic fragilitas ossium due to local conditions is 
seen following bone tumors, such as sarcoma, metastative can- 
cer, bone cysts, and, most markedly, in multiple myeloma, or 
sometimes as the result of inflammatory processes, as osteo- 
myelitis or gumma. It is seen also in certain general systemic 
bone diseases, as rachitis, and osteomalacia. It is said to occur 
in congenital syphilis, but there is some doubt whether syphilis, 
except in the form of a gumma, ever affects the bones suff- 
ciently to cause fracture. In certain nervous and mental dis- 
eases, abnormal fragility of the bones is known to occur, 
fractures being caused by the slightest violence. This is 
marked in insanity and tabes, and in these cases, as pointed out 
by Charcot, it is probably due to a trophic disturbance. 
Pathological fractures have been reported occurring in cases 
of scurvy, and they are not uncommon in the aged, where they 
are due to the osteoporosis of old age. The above mentioned 
causes of abnormal fragility are well recognized, and the con- 
dition itself is of relatively minor importance. 

Comparatively little, on the other hand, is known of 
idiopathic fragilitas ossium, and the etiology of many of the 
cases is still obscure. It was first differentiated from 
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osteomalacia and the symptomatic forms by Lobstein ? in 1883, 
who suggested the term osteopsathyrosis for the condition, and 
it has generally been known by this name since, or as periosteal 
dysplasia (Schuchardt*). It may be defined as a condition of 
macroscopic and microscopic osteoporosis of unknown cause, 
producing a fragility of the osseous system, resulting in multiple 
fractures. Gurlt* in 1862 wrote a classical article on the sub- 
ject, and since then many articles have appeared, among which 
may be mentioned those of Schultz,> Linke,® Griffiths.? Schuc- 
hardt, Biggs,’ Trendelenberg,® Nathan,’° and Broca and Herbi- 
net.1! Griffiths collected from the literature 57 cases, several 
of which, however, are probably not true idiopathic fragilitas 
ossium. 

The following two cases were treated in the wards of the 
Massachusetts General Hospital, and are reported through the 
courtesy of the physicians in whose services they occurred. 


Case I.—Service of Dr. A. T. Cabot. Female, 13, single. 
Massachusetts General Hospital. No. 145,787. December 30, 
1905. 
Family History—Mother and father well. None of her 
relations have been subject to fractures. One brother, 11 years 
old, perfectly well. No evidence of syphilis in the family. 

Previous History.—Chicken pox and whooping cough, but 
otherwise always well. She has had fractures as follows: 

(1) At birth, right humerus; (2) at five years, right femur 
just above condyles; (3, 4) between five and eight years, broke 
left lower leg at about centre twice during these three years, but 
does not remember exact dates; (5) at eight years, broke left 
tibia again at about same place; (6) at twelve years, hit elbow 
and “sprained it;” no pain in particular, and no treatment; 
X-ray shows a fracture of the olecranon; (7) three months ago, 
broke left tibia at about same place for fourth time; (8) Decem- 
ber, 1905, broke right femur above condyles; (9) February, 
1906, broke left femur above condyles. 

Of the earlier fractures she does not remember a great deal. 
Fracture No. 5, the third fracture of the left lower leg, was caused 
by a fall, but the mother says it appeared as if the fall were in 
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consequence of the leg breaking, instead of the fracture being 
caused by the trauma. Fracture No. 7 occurred three months 
before her admission to the hospital, and happened in the same 
manner. When not recovering from fractures the child has 
attended school, played with other children, and has been in every 
way normal. She has been in bed since September, 1905, recover- 
ing from fracture No. 7, and previously to that she had worn a 
leather brace on her left leg. The fractures as well as she can 
remember, have been accompanied with the classical symptoms to a 
greater or less extent, but pain and swelling have never been 
marked. The lack of pain is well illustrated in fracture No. 6, 
the olecranon, which caused so little inconvenience she did not 
seek treatment. 

At birth she was a healthy baby, and nothing abnormal was 
noticed, the fracture of the humerus, occurring at delivery, being 
looked upon as an obstetrical accident. Her appetite has been 
normal, and her diet that of well to do country people, and the 
same as the rest of the family. 

Present Illness —Last night was awakened by a sharp pain 
in her right thigh, which on examination proved to be due to a 
fracture of the femur. 

Physical Examination.—Head large and square. Posterior 
fontanelle depressed, two inches in diameter and soft, but no 
pulsation felt. Anterior fontanelle closed. Poorly developed 
and pale. Pupils equal, and react to light. Throat and mouth 
normal. Heart and lungs and abdomen not remarkable. No 
rachitic rosary. Right arm shows slight bowing at lower third 
of the humerus. The elbow shows an old fracture of the ole- 
cranon with considerable separation of the fragments, but no 
limitation of motion or other functional disability. Left arm 
normal. Right lower leg shows anterior bowing at the junction 
of the lower and middle third, with some motion (fracture No. 
7). Right femur shows a fracture at the junction of the middle 
and lower third with crepitus, abnormal mobility, etc. The radio- 
graph shows an irregular fracture, not transverse, with little dis- 
placement. Epiphyses throughout the body normal. 

Fracture put up under ether in Buck’s extension, with De- 
sault, and coaptation splints. On February 14, 1906, the Buck’s 
extension was removed and, union being firm, the leg was put up 
in a plaster spica. 
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On February 15, at 5 A.M., the patient woke up with a sharp 
pain in her left leg, and on examination a fracture was found 
just above the condyles of the left femur. The fracture was 
treated as the other had been. On March 16 the spica was 
removed from the right leg, and union found solid. 

On April 1 there was fair union in the left femur, and the 
leg was put up in a plaster spica. 

Urine.—December 31, 1905. Pale, cloudy, acid. Specific 
gravity 1033. No sugar or albumin. 

April 3, 1906. Amount in 24 hours 1350 cc. Color pale. 
Reaction acid. Specific gravity 1007. Urea, 1.13 per cent., 
15.25 grams; uric acid, .033 per cent., .45 grams; chlorine, .267 
per cent., 3.60 grams; phosphoric acid, .o81 per cent., 1.29 grams; 
sulphates, .o12 per cent.; sugar, 0; albumin, very slight trace; 
sediment, not remarkable. 

This specimen shows a dilute urine, although the patient had 
been on extra diet and tonic treatment for nearly two months. 
The sulphates particularly are considerably diminished, the normal 
being about 2 per cent. The proportion of uric acid to urea is 
high. 

April 18. Amount in 24 hours 720 cc. Color normal. 
Reaction acid. Specific gravity 1020. Urea, 3.15 per cent., 22.6 
grams; uric acid, .07 per cent., .5 grams; chlorine, .503 per cent., 
3.6 grams; phosphoric acid, .15 per cent.,; sulphates, .125 per 
cent.; sugar, 0; albumin, very slight trace; sediment, not re- 
markable. This specimen is practically normal. 

A description of the radiographs taken during the month of 
March is as follows: 

Head.—A lateral view only was taken, which shows its 
peculiar shape, but nothing abnormal about the bones could be 
detected. 

Upper Extremities—An X-ray of the right shoulder showed 
the ribs, clavicle, and scapula normal. The humerus also appeared 
normal, except near the head, where there was some thinning of 
the cortex, and evident diminution in the lime salts in the central 
portion of the bone. The shaft cast a dense shadow, and the 
relation of the cortex to the medulla was normal. The radius 
and ulna (Fig. 1) were also normal, except that the upper ex- 
tremity of the latter bone had somewhat the same appearance as 
the head of the humerus, although in a less degree, and there was 
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Case I.—Right arm. The shafts of the bones are normal, but the head of the ulna casts a 
somewhat fainter shadow than is usual. Ununited fracture of the olecranon. 
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Case. I.—Hand. 
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FIG. 3. 


Case I.—Left femur. Marked thinning of the bone below the fracture. 
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Case I.—Right ankle. 
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an ununited fracture of the olecranon. The bones of the hand 
cast a somewhat fainter shadow than would naturally be expected, 
and the first phalanges were extremely long (Fig. 2). 

Lower Extremities X-rays of the thighs showed the upper 
parts of the bones normal. On the right there was an oblique 
fracture 4 inches, and on the left a transverse fracture 3 inches 
(Fig. 3) above the epiphysis. The epiphyses about the knee 
were normal. From above the points of fracture to the ends, 
the bones cast a comparatively faint shadow, the appearances not 
being due to a high tube, but apparently to a lack of bone sub- 
stance. The cortex was thin in the lower third of the bones, and 
the medulla proportionately larger. The widening of the medul- 
lary cavity was more marked, and abrupt on the right than on the 
left (Fig. 4). The fibulz were small. 

The tibiz had at their upper and lower extremities a similar 
appearance to the upper end of the humerus, and lower end of the 
femori, and the appearance might be said to be somewhat similar 
to the changes seen after long immobilization of a limb in cases 
of prolonged tubercular bone disease. Some deformity from the 
old fractures could be seen in the shafts. Nothing comparable to 
a localized bone disease could be seen in any of the bones. 

The patient received while in the hospital general tonic treat- 
ment. She was put on “ extra diet,” and was given cod liver oil 
and eisenzucker. During January she received small doses of 
thyroid extract three times a day, but this was later discontinued, 
and a syrup of manganese substituted. 

Case II.—Service of Dr. H. A. Towle. Female, ten months. 
Entered the skin ward of the Massachusetts General Hospital 
May 31, 1905. 

Family History.—Father and mother well. One sister, four 
years old, and a brother two and a half years old, perfectly well. 

Previous History.—At birth nothing abnormal was noticed, 
and for the first nine months the child was healthy and took nour- 
ishment well. One month before admission began to lose weight, 
and developed a skin eruption. The parents, Syrians, never 
noticed anything unusual about the bones. 

On admission to the hospital the diagnosis of dermatitis was 
made, and the child treated accordingly with good effect ; but about 
July 1 she developed a chronic bronchitis from which she died 
July 15. 
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Abstract of Autopsy.—July 16, 1905. Dr. Oscar Richardson. 
Anatomical diagnosis: Purulent bronchitis, anemia, oedema of 
pie, multiple fractures, osteoporosis. The body was that of a 
female child, much emaciated, 62.5 cm. long. 

Head.—Anterior fontanelle open, posterior nearly closed. 
Pia moderately infiltrated with thin clear fluid. Vessels normal. 
Nothing remarkable about the brain or cord. 

Trunk and Extremities—The epiphyses of the long bones 
were slightly enlarged. The shafts of the long bones of the 
extremities showed deformity and multiple fractures. On section 
the bones cut easily with the knife, and the distribution of the 
cortical bone was uneven, it being in many places entirely absent. 
In no bone was it of normal thickness. The medullary cavities 
were large and filled with soft red marrow. There was little 
subcutaneous fat, and the muscles were pale. 

Digestive tract and abdominal organs normal. Pleura 
smooth. Heart normal. The mucous membrane of the trachea 
and brouchi was red, thickened and bathed in considerable yellow 
purulent material. No areas of consolidation were found in the 
lungs. 

Microscopic examination of sections from several of the bones 
showed practically the same condition. The cortical bone was 
thin, and the medullary cavity proportionately large, while the 
periosteum was thick and fibrous. The Haversian canals were 
large. There seemed, however, to be a normal number of osteo- 
blasts, and but few osteoclasts were seen in an examination of 
several sections. The marrow was not remarkable, and contained 
fat, myelocytes and giant cells in normal proportions. In other 
words, nothing abnormal was noted except a lack of bone. A 
section through an epiphysis showed the cartilage forming bone 
in the usual manner. 

Radiographs were taken post mortem, and showed from one 
to four fractures of each of the long bones of the extremities 
(Fig. 5) with some displacement. These fractures were nearly 
all transverse. The clavicles were normal, as were also the ribs. 

The bones all showed the same condition. The cortex was 
extremely thin, and in places seemed to be absent, and the 
bones cast a faint shadow, which was evidently due to a lack 


of lime salts. The general appearance of the bones was similar 
to that in Case I. 


Case IIl.—Radiograph, lower extremity. The multiple fractures and extreme thinning of 


the bone are clearly seen. 
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Lobstein, who first separated the idiopathic variety from 
other forms of fragilitas ossium, described it as a concentric 
atrophy of the bones with enlargement of the marrow cavity 
and thinning of the cortex. Gurlt, on the other hand, considered 
the bones normal but delicately formed. Charcot, Bruns, and 
Broca and Herbinet consider it a trophic disease, the lesion 
being situated in the anterior roots of the spinal cord, and this 
theory has had considerable weight on account of the similar 
condition known to occur in certain nervous and mental dis- 
eases—in fact, it is the generally accepted explanation. Other 
observers have considered it caused by disturbed innervation of 
the arteries of the bone. Schuchardt, and more recently 
Nathan, have advanced the theory that the disease in young 
subjects is identical with osteogenesis imperfecta. Many 
authors consider the disease osteogenesis imperfecta incom- 
patible with extra-uterine life, but although it is a fact that 
most of the cases are born either prematurely or dead, certain 
others which are not of an extreme type undoubtedly live 
(Case IL). Nathan reports two cases, in which abnormal 
fragility was present at birth, both cases living. Zeigler !* 
believed the disease of pure congenital origin, due to some 
malformation of the primary bone cartilage. 

These two cases undoubtedly represent cases of osteo- 
genesis imperfecta which have lived and have no relation to 
trophic disturbances. The general appearance of Case I at 
birth was not remarkable, but although the delivery was easy 
the right humerus was fractured. The fact that no other 
fracture occurred until the age of five does not entirely elimin- 
ate osteogenesis imperfecta, as it is conceivable that the condi- 
tion may have been present in a mild degree; in fact the number 
of fractures is not nearly as great as in many of the reported 
cases. The chief points at present in this case which suggest 
a congenital origin for the disease are the shape and size of the 
head, which is similar to that of rickets, and the fact that the 
posterior fontanelle is open, and it does not seem possible that 
trophic disturbances having their seat in the anterior horns of 
the spinal cord could affect the bones of the skull, or prevent 
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the fontanelle from closing. It is unfortunate, as Nathan has 
pointed out, that the condition of the fontanelles in the reported 
cases is rarely mentioned. There was not the slightest evi- 
dence of syphilis or rachitis in this case. 

Case II is similar to Case in many respects, but the disease 
is, of course, much more marked. If the two diseases are 
phases of the same condition, the cause is the same—that is, 
the theory of disturbance of the primary bone cartilage com- 
bined with inability of the epiphyseal cartilage, or periosteum, 
to form normal bone, as has been shown microscopically, is 
probably the correct one. The histological appearances of the 
bone in the two types should, however, be compared carefully, 
but unfortunately this is almost impossible as adults rarely die 
of the disease, and will account for most of the cases of 
idiopathic osteopsathyrosis. 

Biggs and many other observers recognize two forms of 
the disease, one occurring in early life, of which the above cases 
are the type, and the second occurring in adults. This adult 
form may on further research prove to be identical with that 
seen in young people, but it is probably an entirely different 
disease, possibly of trophic origin. Cases where deformity or 
bending occurs before fractures are not true cases of idiopathic 
fragilitas ossium. An hereditary tendency in many of the 
reported cases has been marked, the disease being transmitted 
through either parent, and in this respect it is similar to multiple 
cartilaginous exostoses—a disease of the epiphyseal cartilage, or 
in some cases of the primary bone cartilage (Lippert *). 
Greenish’s '* case is a marked example of the hereditary ten- 
dency. 


( Son, 2 fractures. 
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Osteogenesis Imperfecta. Radiograph of a skeleton of a still-born infant, showing an 
incredibly large number of fractures. (Warren Museum). 
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All the bones of the body, including the cranium, may be 
involved to a greater or less extent, but the femur, probably on 
account of its position, is most commonly fractured, next in 
order coming the bones of the leg and arm. 

Symptoms.—The symptoms consist of repeated fractures 
occurring as the result of insignificant violence or muscular 
exertion, but are, not rarely, spontaneous. They may occur 
with great frequency, Blanchard !* having reported a case with 
106 (Fig. 6). The bones may break while the patient is 
simply standing erect, and it is not uncommon for the patient 
to awake in the night with pain in the leg to find a fracture, 
asin Case I. Other than the tendency of the bones to fracture, 
the subjects are usually in perfect health if they survive the 
first few years of life. 

The symptoms are the same as those of fractures occurring 
in normal individuals, but differ somewhat in degree. Pain is 
usually less, and may be insignificant, as illustrated in Case I, 
by the patient considering the fracture of the olecranon as a 
slight sprain. Crepitus is said by many to be “ soft,” but in 
this case at least did not differ from that of any fracture. 
Union is usually rapid with but little callous formation, but 
may be delayed. The deformity is not due to bending of the 
bones as in osteomalacia or rickets, but, in all true cases, to a 
faulty reduction of the fracture, and is most marked in the 
severe cases, the patient becoming resigned to the fact that his 
bones fracture easily and not seeking treatment, but using the 
limb before the bony union is solid. 

Pathology.—Few of the cases if they survive the first few 
years of life die of the condition itself; so complete autopsy 
reports are uncommon. Nothing distinctive has ever been 
found in the bones, however, the condition being a simple 
osteoporosis resembling that seen in other diseases and that of 
osteogenesis imperfecta. The marrow cavity is larger than 
usual, and the cortex correspondingly thin. Microscopically 
the trabeculz are thin, and there may be an increased number 
of osteoclasts, while the osteoblasts are diminished. The 
marrow may be normal or may contain an increased amount of 
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fat. ‘The canals are also said to be dilated. Thus there is a 
true osteoporosis with a reduction in the amount of bone by 
dilatation of the marrow spaces and canals similar to the form 
seen in old age or occurring after disease. Chemical examina- 
tion of the bone shows it to contain a normal proportion of lime 
and other salts in contradistinction to the bone in osteomalacia, 
in which there is a diminution of the salts, the bone being 
replaced by fibrous and osteoid tissue. 

Diagnosis.—The diagnosis is made on the symptoms of 
repeated fractures occurring either spontaneously or after slight 
violence, other causes of multiple fractures, such as tabes or 
multiple bone tumors, having been eliminated by the examina- 
tion and the X-ray. 

Prognosis.—The prognosis is on the whole rather unfavor- 
able. ‘The mortality in the first few months of life is extremely 
high, but in the milder cases there has been a distinct tendency 
as the child reaches puberty for the bones to become more 
normal, and the liability to fracture ceases, although in other 
cases the fractures have occurred with increasing frequency. In 
those cases where the condition has occurred in adults, there 
may be a spontaneous cure, or the disease may progress from 
bad to worse. Ultimate deformity is almost sure to occur. 

Treatment.—The treatment directed towards the cure of 
the disease is unsatisfactory, no drug having any effect. 
Calcium and phosphorus salts have been largely given in the 
hope that they would be deposited in the bones, thus strength- 
ening them; but although cases treated in this way have 
recovered, there is no proof that the cure had any relation to 
the drugs given. Thyroid extract has been recommended, and 
largely used, but apparently with little benefit. The patient 
should be given general tonic treatment in the way of good 
food, cod liver oil, iron, etc., and kept in the best hygienic sur- 
roundings. 

What is more important than the general treatment in the 
present state of our knowledge, is the prophylactic treatment. 
The patient should be warned of the liability to fracture and 
protected in every way from violence. Leather or steel braces 
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may be worn, adapted to the individual case, to protect the legs 
and thighs. When fractures do occur they should be treated 
as usual, and the greatest care observed as to the position to 
obviate any unnecessary deformity. 


BIBLIOGRAPHY. 


*Harbitz. Osteogenesis Imperfecta. Zeigler’s Beitrage, p. 605, 1901. 
?Lobstein. Traité d’Anat. path., vol. ii, 1833. (Quoted by Biggs and 
Schuchardt. ) 
*Schuchardt. Deutsche Chirug., Ixxviii, 1899. 
*“Gurlt. Quoted by Schuchardt and Griffiths. 
Schultz. Arch. fur klin. Chir., xlvii, 327, 1894. 
*Linke. Arch. fur. Gyn., xxx, 264, 1887. 
‘Griffiths. Am. Jour. Med. Sc., cxiii, 426, 1897. 
* Biggs. University of Penn. Med. Mag., xv, 488, 1902-3. 
*Trendelenberg. Deutsch. med. Woch., v, B. xxix, 305, 1903. 
* Nathan. Am. Jour. Med. Soc., cxxix, I, 1905. 
"Broca and Herbinet. Rev. de Chir., xxx, 770, 1905. 
™ Ziegler. Algemeinen Path., 1903. 
* Lippert. Arch. f. klin. Med., Ixii, 913, 1903. 
“Greenish. Brit. Med. Journ., i, 967, 1880. 
* Blanchard. Trans. Am. Ortho. Assn., vi, 83, 1893. 
For further references the reader is referred to Schuchardt, 
Deutsche Chirurgie, Ixxviii, and others of the above mentioned articles. 


= 


TRAUMATIC EPITHELIAL CYSTS. 
BY LEO BUERGER, M.D., 


OF NEW YORK, 


Surgeon to the Good Samaritan Dispensary; Assistant in Pathology, Mt. Sinai Hospital. 


Historical_—This name was given by Garré to the small 
epithelial cysts which usually occur on the volar surface of the 
hand and fingers, and which in his opinion regularly owe their 
origin to some trauma. Gros and Reverdin were the first to 
suggest this mode of origin, but it was not until Garré’s paper 
appeared that careful studies with a view to clearing up this 
point were made. 

According to the usual descriptions, these cysts are small, 
round or oval tumors, varying in size from a lentil to a walnut 
or even larger, and are covered by non-adherent skin, which 
may be normal or present a tiny scar. They are composed of 
a cyst wall which is easily separated from the surrounding 
structures, and contain white atheromatous or pultaceous, 
semi-solid material. The cyst wall is made up—from without 
inward—of a layer of connective tissue, then of cuboidal and 
polygonal epithelial cells, which become gradually flattened in 
the succeeding layers until finally the innermost strata shows 
only cornified epithelium. Desquamated horny epithelial cells, 
granular detritus and at times cholesterin crystals fill the 
interior of the tumor. In short, we have the usual elements of 
the epidermis, surrounded with connective tissue, but arranged 
in inverse order so that the stratum corneum is innermost and 
furnishes the material for the cyst content. 

It is because they present features so similar to those of 
the ordinary sebaceous cyst that the older German authors 
called them atheromatous cysts. However, their situation in 
parts wholly devoid of sebaceous glands and the nature of their 
content made it soon evident that some other reason for their 
occurrence must be sought. Later, they were regarded as 
dermoids because of their general characteristics and their 
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epithelial nature. Against this view the following important 
points were adduced: they were not observed in children, 
rarely in adolescents, and the usual elements—hairs, teeth, 
glands} sebaceous material—found in dermoids never occurred. 
And thus from considerations such as these and from clinical 
and microscopical study, it became generally accepted that they 


FIG. Fic. 2. 


Epidermis is displaced; first stage. Epidermis has grown, and now curls up; 
(After Garre.) second stage. (After Garre.) 


were purely epidermal structures whose origin could be ex- 
plained in but two ways, either by the traumatic theory or the 
theory of foetal inclusion. 

The advocates of the traumatic theory think that in the 
course of an injury such as a puncture, the introduction of a 
foreign body, or a lacerated wound, a portion of the surface 


Epithelial Cyst complete. (After Garre.) 


epithelium, with or without its nourishing vessels, becomes 
detached, and is deposited in the subcutaneous tissues, where 
it continues to grow and finally forms a cystic tumor. Garré 
has depicted the process diagrammatically in his paper, and his 
figures have been reproduced here (viz., Figs. 1, 2, and 3). 
It will be seen that the displaced epithelium continues to grow 
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in breadth and in thickness. Encountering considerable resist- 
ance on all sides, it is forced to curl up, and as it continues to 
do so, forms a globular structure which is finally converted 
into a complete sphere. The cyst continues to grow by virtue 
of the activity of the epithelium, which is constantly pouring 
cornified epithelium into its interior. 

Sufficient clinical and experimental evidence has been 
presented in the last few years to give great weight to the 
traumatic theory. Woerz in his reviews of 55 cases finds that 
24 gave a distinct history of trauma. Most of the injuries 
were in the nature of punctured wounds; in one instance a 
blow with a hammer was held responsible, and in three 
instances the formation of the cyst followed a panaritium. 
More recently, Pietzner has collected 73 cases from the litera- 
ture. In 43 of these trauma is given as the cause, the following 
various forms having been noted: dog bite, blow with a 
hammer, incised wound, penetration of a piece of wood, 
punctured and contused wounds. 

Although these data are suggestive, they alone would not 
be convincing were they not strengthened by experimental 
observations. Kaufmann in an interesting piece of work 
showed conclusively that detached, buried epithelium could 
give rise to so-called atheromatous cysts. His method, which 
he calls “ Enkatarrhaphie,”’ was to separate off an elliptical 
island of the skin of the cock’s comb by clean cut incisions, 
and then to bury it by suturing the margins of the wound. 
After a few days the little island of epithelium increased in 
size, its edges began to turn up, and finally veritable cysts filled 
with atheromatous masses composed of cornified epithelial 
detritus were produced. Manasse and Schweninger showed 
that the detached epithelium need not necessarily be connected 
with its blood-vessels. The former, experimenting with dogs, 
found that pieces of epidermis could proliferate when intro- 
duced under the skin, or fascia, or even into tendon tissue. 

Of interest in this connection is the observation made by 
von Kummer, who saw an epithelial cyst form about the point 
of a needle which had been buried in the tissues. Neugebauer 
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cites a case of neurolysis for cicatricial compression of the 
musculo-spiral nerve. After two unsuccessful operations, the 
nerve was freed and surrounded by an epidermal graft with a 
view to the prevention of vicious adhesions. A sinus soon 
developed and out of it a pultaceous white detritus was evacu- 
ated. It was doubtless a case of a partially formed epithelial 
cyst. 

Finally it has been observed that the great majority of the 
cases occur in men who because of their work are much more 
exposed to traumatism than are women. But 7 of the 55 cases 
collected by Woerz were found in the female. 

In support of the other view, that these cysts are congenital 
in origin, we have the publications of Franke, who, although 
one of the first to recognize their true histological nature, is 
now generally believed to be wrong in his contention as to 
their causation. Claiming that they were due to feetal inclu- 
sion, he nevertheless conceded that a traumatism might be 
instrumental in stimulating their sudden development. 

Epithelial cysts also occur in the iris, and Masse was able 
to produce these experimentally by implanting squamous 
epithelium. Sutton has aptly termed them implantation cysts 
and they are frequently called by that name. 

Woerz and more recently Pietzner have summed up the 
main clinical features. The former collected 55 cases, the 
latter 73 cases from the literature. From Pietzner’s review 
the following conclusions may be drawn: The period of time 
which elapses between the trauma and the development of the 
cyst may vary from one month to twenty-four years. In 68 of 
the cases, the cysts occurred on the hands. But 10 cases were 
females, 63 males. Most of the tumors were found on the 
flexor surface of a finger. Forty-three patients gave a history 
of traumatism. The size of the cysts varied from a hemp-seed 
to that of a pigeon’s egg or even larger. He also questions 
the validity of Franke’s theory as to their embryonal origin 
from a consideration of his own cases and of the majority of 
the cases reported. 

Own Observations—I wish to contribute three further 


194 LEO BUERGER. 


examples of this condition to the literature, because of certain 
points of interest that were observed and because traumatism 
was undoubtedly responsible for the production of two of the 
CaSes. 

Case 1.—J. M., male, January, 1907; seen in Dr. Walter 
Brickner’s* department, Mt. Sinai Hospital Dispensary. About 
two months ago he pricked the index finger of his left hand with 
a sharp nail. He paid no further attention to this slight injury. 
For the past four weeks he has noticed a little growth at the 
site of former injury. This has become progressively larger 
and causes him inconvenience rather than pain. 

Examination, January 14, 1907.—Upon the palmar surface 
of the last phalanx of the left index finger, about at its middle, 
a small pearly white hemispherical tumor rises abruptly from the 
surrounding parts. It measures 4 mm. in diameter, has a glisten- 
ing surface not unlike that of some white vegetable fabric. 
(Fig. 4. Owing to this peculiar appearance, its true character 
was not at once recognized ; indeed it closely resembled the small 
parasitic cysts that are so frequently seen in animals. It was 
easily removed by grasping its protruding portion with a forceps 
and pulling it out of its bed in the tissues. During this manceuvre 
its fragile envelope was torn and a white granular cheesy sub- 
stance, the cyst content, escaped. 

Pathological examination.—The cyst is ovoid and measures 
4 by 7 mm. Its outer surface is perfectly white, smooth, and 
glistening. Its wall is homogeneous in character throughout and 
about the thickness of the ordinary epidermis. It is completely 
filled with a white pultaceous material not unlike the contents of 
a sebaceous cyst. 

Microscopical examination showed a cyst wall composed of 
two layers the outer made up of squamous epithelial cells, the 
inner being a cornified lamellated stratum. Fig. 52 shows a 
cross section of the cyst with its contents in situ. The structure 
is similar to that of ordinary epidermis with its layers inverted, 
except that its elements show evidences of the effect of pressure 
and atrophy. The cells of the rete mucosum (stratum Malpighi) 


TI wish to thank Dr. Brickner for his kindness in allowing me to 
study this case. 

*I wish to thank Dr. F. S. Mandlebaum, Director of the laboratory, 
for the preparation of the photomicrograph. 


Fic. 4. 


* 
j 
b: 
"4 
; 
f 


1G 


Fim. 5. 
Le 
‘ 
4 


TRAUMATIC EPITHELIAL CYSTS. 195 


are small and atrophic, very much flattened, and the stratum 
granulosum presents long fusiform cells evidently under consid- 
erable pressure. There is no definite stratum lucidum but a 
thick layer, the stratum corneum, blends with the contents of the 
cyst. This is composed of desquamated horny cells and detritus. 


The unusual feature observed in this case is the fact that 
the cyst was nowhere covered by normal epidermis and was 
lying partly without and partly within the tissues. It is difficult 
to imagine the exact mechanism of its production. Perhaps 
the displaced epithelium in this case was not carried in very 
deeply and was covered, when healing took place, by but a thin 
layer of epidermis. Then, as the cyst increased in size and 
as its contents began to distend its walls, this thin covering of 
normal epidermis, by virtue of the pressure from within, gave 
way and allowed the cyst to protrude beyond the surface of 
the skin. 


CASE 2 is interesting because the mode of development 
could be observed. 


J. K., male, 13 years, came to the Good Samaritan Dispensary 
(January 20, 1907) in order to have the point of a needle removed 
from the pulp of the left index finger. A small incision was 
made and the needle point, about one-eighth of an inch long was 
removed. The wound healed by primary union. On April 8 the 
patient returned complaining of the presence of a little hard spot 
on the same finger, which he said refused to heal. 

Near the tip of the palmar surface of the left index finger, 
at the site of the old incision there is a tumefied area about the 
size of a split pea. The skin over it is thickened and at its most 
prominent part presents a tiny opening too small for the entrance 
of a small surgical probe. On pressing upon the neighboring skin 
a white granular substance escapes from the opening. 

Under cocain anzsthesia the little tumor was circumscribed 
by an oval incision and excised. A section was made through 
the mass and the opening found to lead into a small cyst about 
4 mm. in diameter and filled with a white granular, cheesy 
material. 

Microscopic examination showed that the cyst wall was com- 
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posed of normal epidermis whose cornified layer was greatly 
increased in thickness. The opening on the surface measured 
less than 1 mm. Here the epidermis could be traced directly into 
the lining of the cyst. The contents were desquamated and de- 
generated cornified epithelial cells. 


Here again we have an atypical case. Whether the channel 
which allowed the escape of the cyst contents was secondarily 
established by traumatism, or whether the displaced epidermis 
had not been completely detached by the trauma, is an open 
question. Either one or the other theory could explain the 
condition. 


Case 3 differs from the other two in that no history of 


traumatism could be obtained, and is remarkable because of the 
situation of the cyst. 


F. K., female, 39 years, was treated by me at the Good 
Samaritan Dispensary for chronic mastitis. Under the skin of 
the breast, near the axillary fold, a pea-sized indurated area began 
to make its appearance whilst she was under treatment. After 
a period of 2 weeks had elapsed, the mass became adherent to the 
skin, the latter became reddened and painful. Owing to the 
peculiar situation of this indurated area and the fact that similar 
inflammatory nodules had been previously removed from the 
breast (with a view at that time of establishing a diagnosis of 
tuberculous inflammation *), I excised the little tumor with a 
sufficient amount of healthy skin. The wound was sutured and 
healed by primary union. 

Pathological Examination.—Upon section there is a small 
abscess cavity about 1 cm. in diameter, filled with thick mucoid 
pus. It lies 0.5 cm. below the skin. The wall of the abscess is 
composed of squamous epithelial cells arranged in a manner 
closely resembling that of the epidermis. Externally there is 
connective tissue, with evidences of acute and chronic inflamma- 
tion. Then there are a number of layers of squamous epithelial 
cells which become cornified as we approach the inner strata and 
finally there is an inflammatory exudate composed of fibrin and 


*T have since concluded, from the pathological examinations, that we 
were dealing with a case of multiple gummata of the breast. 


TRAUMATIC EPITHELIAL CYSTS. 197 


polynuclear leucocytes. In the inflammatory zone surrounding 
the wall of the cavity there are many giant cells of the “ foreign 
body” variety. The epithelial layers are infiltrated with round 
cells and polynuclear leucocytes. 


We were evidently dealing with a small epithelial cyst 
which had become infected.* Lying in the loose subcutaneous 
tissue near the axilla, its presence was not discovered until, by 
virtue of the inflammatory exudate externally and into its 
interior, it became adherent to the skin and palpable. It was 
far removed from the breast tissue and the sections showed no 
evidence of breast glands in the vicinity, although a careful 
search was made for them. We are inclined to believe there- 
fore that it is a true epithelial cyst rather than a product of 
metaplasia of some preformed glandular structure. No history 
of trauma could be elicited in this case, and the question as to 
the origin of the cyst is therefore an open one. 

In conclusion I wish to call attention to the points that 
have been brought out in the study of my three cases. Two 
of the cases prove conclusively the correctness of the theory 
that traumatism is responsible for a certain type of epithelial 
cysts. One of the cases (No. 1) was noteworthy because of 
the peculiar appearance of the cyst, being, as it were, implanted 
in the skin and subcutaneous tissues, and lying partly within 
and partly without the integument of the finger. Apparently 
we have in Case 3 a cyst similar to those occurring in the 
hand, but unusual in its situation. 
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SYPHILIS OF THE BONES AND SOME RADIO- 
GRAPHIC FINDINGS.* 


BY MARTIN W. WARE, M.D., 
OF NEW YORK, 


Adjunct Genito-Urinary Surgeon to the Mt. Sinai Hospital!; Surgeon to the Good Samaritan 
Dispensary ; Instructor in Surgery in the New York Post- Graduate Medical School. 


THE earliest writings on De Morbo Gallico by Fallopia? 
in the sixteenth century bear witness to the recognition of 
syphilitic bone affections. 

Viewed in the light of an infection, it lay in the nature of 
the syphilitic malady to look for metastatic deposits in bones, 
as in other infections. Clinically we have been wont to distin- 
guish between the osseous lesions of hereditary and those of 
acquired syphilis. Our understanding of the lesions peculiar 
to either of these will be made clear if we adopt the conception 
that the bone, as a connective tissue harboring blood-vessels 
and cells (in the marrow spaces) known as osteoblasts, will 
react towards any organism as do other connective tissues. 
Hence it is by way of the blood-vessels that the infectious 
organism will be propagated. The same holds good for the 
investing periosteum. Its deeper layer is vascular and its 
blood-vessels are continuous with those of the Haversian 
system and the marrow. Therefore, the whole pathological 
process is always to be regarded as an osteomyelitis either in 
the marrow or beneath the periosteum, or about the epiphyseal 
line of ossification. The extent of the process may be diffuse 
or circumscribed. The specific pathological process may be 
gummatous, sclerotic, or purulent, or a combination of these; 
its end results may be the pathologic-physiological conditions 
of necrosis, osteoporosis, sclerosis, sequestra formation, epi- 
physeal separation, joint complication with functional disturb- 
ance, interference with bone growth, and spontaneous fracture. 
Physically, the bone is affected and we may speak of osteitis. 


* Read heteve the Farlow Medical Association, February 6, 1907. 
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In hereditary syphilis the lesion is located about the 
epiphyseal ends of the shaft (the ossifying zone of the carti- 
lage). This lesion of osteochondritis, so fully described by 
Wegner,” Parrot,*? and Taylor* in the seventies of the last 
century, has in no way up to the present time been enlarged 
upon, but verified innumerable times. Its essential features are 
a proliferation and distrophy of the cartilage cells with in- 
creased deposit of lime salts, and an irregular extension in the 
ossifying zones of the marrow spaces. The blood-vessels, few 
in number, become still further encroached upon by the cells, 
in consequence of which degenerative changes take place 
(Waldeyer®), resulting in granulation tissue of a low order, 
causing necrosis, hence epiphyseal separation. Beneath the 
periosteum there is proliferation and erosion of the underlying 
bone. In still-born macerated infants of syphilitic parentage, 
when all the other salient features of the disease are absent, 
this bone lesion is demonstrable and almost stands out as a 
pathognomonic of the lethal disease. Furthermore, of recent 
date is the observation of Betarelli,® who found the Spirocheta 
pallida in three still-born infants in the marrow, beneath the 
‘periosteum and in the ossifying zone of the cartilage. 

Clinically, even when there is no palpable enlargement of 
the epiphyseal ends of the bones, the existence of an involve- 
ment is revealed by the presence of a palsy of the upper 
extremity which is titled as the pseudoparalysis of Parrot. It 
is encountered within the first months of infancy, generally 
affects the upper extremities, and when unilateral often simu- 
lates birth palsy. This latter condition is not painful and may 
be excluded by the absence of reaction of degeneration. The 
condition of subluxation of the radius (Streubel, Hutchinson), 
also spoken of as painful paralysis of young infants (Chais- 
saignac), following an inadvertent traction of the forearm, 
may simulate this pseudoparalysis, but the clicking sensation or 
noise coincident with the replacement of the subluxated radial 
head restores motion to the lifeless arm even if the pain does 
not disappear immediately. 

At times there is deformity about the epiphysis of the 
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lower end of the humerus, due to subperiosteal deposits, or 
that of the radius, and more rarely with epiphyseal separation, 
increased mobility of the epiphysis may be made out, with or 
without crepitation. Acute inflammatory signs and suppura- 
tion, if they exist, are due to a complicating pyzmic infection 
emanating perhaps from the umbilicus, perhaps from an 
infected circumcision, or of gonorrhceal origin. 

In the lower extremities, in the presence of the osteochon- 
dritis, in contradistinction to the palsy of the upper extremity, 
the limbs are held in a contractured position. 

Nor is this osteochondritis limited to the long bones. It 
occurs rarely in the metacarpal bones and the phalanges and is 
familiar to us from the writings of Bulkley? and Taylor as 
dactylitis syphilitica. One, more, or all the long bones of each 
hand may be affected. These spindle-shaped swellings are very 
tender, and, owing to the process of rarefaction of bone in the 
interior, the cortex may be easily indented (spina ventosa), 
giving rise to the crackling sensation of parchment or egg- 
shells, or the bone is very much thickened. Where one bone, as 
an isolated lesion of hereditary syphilis, is affected, there is 
great difficulty of its differentiation from tuberculous dactylitis. 
Where many phalanges are affected there is a possibility of 
confounding the condition with rachitis. Quite common is the 
syphilitic onychia, and in later hereditary syphilis, the saddle- 
nose and perforation of the hard palate. 

Where doubt is entertained as to the nature of the lesion 
it has been shown by Kienbock and Hocksinger,® of Vienna, 
that the X-rays give a definite picture. The epiphyseal ends 
of the diaphysis (not the epiphysis) are enlarged and translu- 
cent and the periosteum is very much thickened. In tuber- 
culosis, on the contrary, there is never any periosteal reaction ; 
there is always a great deal of involvement of the soft parts, 
and the cortical layer of the bone is never of that density 
peculiar to syphilis. The bone is not translucent, but rather 
porous. In rachitis, where the pathological changes are also 
most active at the epiphyseal line, the X-ray generally shows a 


cup-shaped defect of the diaphyseal parts. 
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In the later forms of hereditary syphilis other parts of the 
skeleton may become affected; and there we have to deal with 
an osteomyelitis of the shaft in the form of a central gummata, 
sclerosis of the bones with deformities resulting in “ sabre en 
lambes” and osteitis deformans. Often the long bones are 
the seat of spontaneous fractures. 

In passing I wish to say that the healing of these frac- 
tured bones may not at all be retarded even without treatment, 
and the same holds good for the bones of syphilitic infants 
fractured inter-partum, whether dependent on diseased bone or 
not, as I have seen on two occasions. 

In acquired syphilis, contrary to prevailing belief, bone 
involvement is present even at the time of early secondary 
manifestations, and nodes of smaller size on the head, ribs, 
and sternum are often encountered. These syphilitic deposits 
as expressed by Mauriac ® are the analogue of the adenopathy ; 
they are transient and have nothing in common with the later 
gummatous deposits. 

In the tertiary period true gummatous deposits are 
encountered in the marrow and beneath the periosteum of the 
long bones and in the bones of the skull, and it is the opinion 
of Lewin and Eschle that the pathological changes are most 
marked about the blood-vessels. Gummatous deposits in the 
marrow may be very small and overlooked intra vitam as 
responsible for the osteitic pains in syphilitics. Thus Chiari’ 
found in 27 syphilitic cadavers, 9 cases of gummata in the long 
bones. The larger gummatous deposits of the flat bones, 
sternum, clavicle, skull, and shafts of the long bones are more 
readily recognized, and yet there is the possibility of confound- 
ing them, where corroborative evidence of syphilis is wanting, 
with tuberculosis, blastomycetes, sarcoma, and actinomycosis. 

Tuberculosis of the shaft is secondary to an extension 
from the epiphysis; the finding of the tubercle bacillus will 
dissipate all doubt. The use of tuberculin is unavailing, for 
Billroth has pointed out that in syphilis and actinomycosis a 
typical reaction can also be obtained. In the very rare 
instances where the blastomyces forms subperiosteal swellings, 
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microscopic examination will show the presence of blastomy- 
cetes. Sarcomata and likewise the ray fungus may be found— 
nevertheless the last resort to the microscope may even be un- 
availing. However, the X-rays have become the final arbiters 
for all of these, and the independent observations of Albers- 
Schonberg (Hamburg), Hahn,!! Kohler (Wiesbaden) ,!? 
and Ritter’® have resulted in giving us an analysis of the 
Rontgengrams of syphilitic bone affections which coincides in 
most respects and harmonizes with the pathological findings. 
They regard as typical the dense shadows formed by the 
periosteum and the corticalis, amounting at times to the obliter- 
ation of the medullary cavities. In other parts there are areas 
of translucency due to absorption of the bone. It is this par- 
ticipation of the periosteum which guards against its confusion 
with neoplasm, for the latter causes absorption of the bone and 
causes very abrupt termination of bone limits and no shadow 
formations due to proliferation. 

The following radiograms tend to confirm the findings of 
these aforementioned authorities. 

Figs. 1 and 2 represent the anteroposterior and lateral 
views of radiograms of a syphilitic arthritis of the elbow. The 
patient has for many years been under the care of Dr. B. 
Lapowski. This bone affection has resulted notwithstanding 
persistent antiluetic treatment with injections of soluble and 
insoluble mercury salts. The lower end of the humerus, 
increased in size, presents a thickening of the corticalis to the 
extent that the medulla is obliterated. There are three areas 
of absorption which are surrounded by thickened bone. 

In Fig. 3, from the same patient, the middle third of the 
ulna shows an obliteration of the medulla which is replaced by 
thickened corticalis. A few areas of absorption surrounded 
by thickened bone can be made out also. In the middle third 
of the radius, whereas the corticalis and medulla are normal, 
there is clearly to be seen a subperiosteal deposit and a bowing 
of the shaft due to an increase of its length (Fournier). 

Fig. 4, from the same patient, is a radiograph taken at the 
site of a very tender area of the lower third of the tibia, corre- 
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sponding to which there is to be seen a thickening of the 
corticalis at this level. 

Fig. 5 was a radiograph obtained from a female, zt. 28, 
who, besides her dactylitis, had a subperiosteal gummata of the 
os frontis. Though married four years she has borne no 
children, but has aborted several times. The radiograph of the 
dactylitis shows an increase in the corticalis in the entire 
extent, amounting to an obliteration of the medulla in the 
centre. The epiphyseal end of the shaft—not the epiphysis— 
shows an area of absorption. The soft parts are not involved. 

In tuberculosis there is translucency due to absorption 
and atrophy of the bones; at times small sequestra, but never 
any increase in the shadow due to bone proliferation, nor thick- 
ening of the periosteum. 

Fig. 6 is the radiogram of a girl 8 years of age, concerning 
whom no specific history was to be elicited. Contrary to the 
X-ray findings, she was subjected to an operation for the 
marked swelling of the soft parts. Examination of a section 
removed revealed the existence of gummatous deposit. 

This radiogram shows the periosteum of the ulna thick- 
ened and lifted up by a gummatous deposit. The corticalis is 
increased in thickness and encroaches upon the marrow. The 
ulna is curved because of the greater increase in growth of the 
bone length in the continuity of the shaft than at either end 
(Fournier), and the medulla in the centre of the radius is 
encroached upon by the thickening of the corticalis. 

These radiographic findings harmonize with the pathol- 
ogy, for in the subperiosteal gummata we can define a central 
area of softening surrounded in the periphery by a zone of 
thickening due to proliferation beneath the periosteum. These 
gummata may perforate spontaneously and discharge by a 
minute sinus, which latter again serves (Koenig) to distinguish 
it from the larger, fistulous openings of tuberculosis. Before 
the advent of any accessory infection the fluid discharged may 
be mucilaginous and cheesy; later it is purulent, and when 
healing is complete we have the cicatrices adherent to the 
underlying bone which are also peculiar to syphilis. 
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Syphilitic Arthritis of the elbow. 
in shaft. 


Arteriosclerosis obliteration of Medulla-Gumma 
Erosion on surface. 
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Ulna—spindle-shaped. 


Gummatous lighter area surrounded by denser darker areas of bone. 
Radius -shows a subperiosteal deposit and bowing of bone. 


Medulla obliterated. 
( Fournier.) 
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Syphilitic Dactylitis. Thickening of corticalis. Absorption of the head of the metacarpus. 
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Syphilis involving the joints is secondary to extension 
from the epiphyses; and the greater participation of certain 
joints, particularly the elbow joint, in the process, has been 
attributed to the fact that the juxta-epiphyseal line of cartilage 
is intra-articular, whereas in other bones much of the epiphysis 
and diaphysis is extra-articular. There is, however, a pure 
synovial type of syphilis, which can only be diagnosticated by 
exclusion, and gummatous deposits may be situated in the 
capsule and the bursa about these joints. 

As far as the X-ray examination is concerned we note an 
identity in the bone findings of congenital and acquired syphilis 
which is not encountered in other bone lesions. 

Caries sicca and craniotabes of rare occurrence have been 
omitted, for the authorities differ as to their common cause. 
Virchow claims caries sicca to be syphilitic; Koenig assigns 
tuberculosis as the cause. Parrot and Taylor regard cranio- 
tabes as syphilitic. Future X-ray examinations will no doubt 
offer a solution of this problem. 


LITERATURE. 

*De Morbo; liber absolutissimus, Venetiis, 1577. 

* Ueber hereditare Knochen-Syphilis bei jungen Kindern. Virchow’s 
Archiv, Berlin, 1870, bd. 50. 

*Sur la Syphilis des os chez les nouveau-nes. Bulletin de la Societe 
Anatomie de Paris, 1874. 

* Syphilitic Lesions of the Osseous System in Infants and Young Children, 
1875. 

*Beitrage z. Kentniss der hereditaren Knochen-Syphilis. Virchow’s 
Archiv., 1873, bd. 50. 

* Zentralbl. f. Bakteriologie, bd. xli, ht. 6. 

"Bulkley. Rare Cases of Congenital Syphilis. N. Y. Medical Journal, 1874. 

*Hochsinger and Kienbock. Die Osterochondritis Epiphysaria im Ront- 
genbilde. Arch. f. Dermat. u. Syph., rgor, Ivii, p. 273. 

*Mauriac. Memoire sur les affections syphilitiques précoces du sytéme 
osseux. Gaz. des Hopitaux, 1872. 

* Chiari. Zur Kentniss der Gummésen Osteomyelitis der langen Rohren- 
Knochen. Viertel-jahreschrift f. Dermat. u. Syphilis, 1882. 

"Hahn. Congress der de deutschen R6ntgen Gesellschaft, 1906. 

” Hahn, u. Deycke. Die Knochen-Syphilis im Réntgenbilde (Hamburg), 
1906. 

“Kohler. Fortschritte auf. d. Gebiete der R6ntgen-Strahlen Bd. x, ht. 2. 

“Ritter. Zur Differential-Diagnose der Knochenverdickungen. Wiener 
kl. Wochenschrift, no. 6, 1907, p. 162. 


| 
| 

| 


THE CORRECTION OF CERTAIN FORMS OF 
“ SADDLE-NOSE.”* 


BY LEONARD FREEMAN, M.D., 


OF DENVER, COLO., 
Professor of Surgery in Gross Medical College. 


Eacu race of people accepts a particular type of features 
as the normal, and marked variations from this are sure to 
attract undesirable attention, especially when they concern the 
nose. Among Caucasians one of the most objectionable de- 
formities is the so-called ‘‘ saddle-nose,’ which may be due to 
disease, to injury, or to lack of development. 

Many methods have been devised for the correction of 
saddle-nose, some of them consisting in the sliding of bone- 
flaps from the forehead, others in the subcutaneous insertion 
of metal or celluloid plates, and still others in the injection 
of paraffin. 

The use of bone-flaps should be reserved for bad cases, 
arising from injury or disease, in which there is great deformity 
and much cicatricial contraction; but the results are usually 
unsatisfactory owing to operative limitations and to the for- 
mation of unsightly scars. In comparatively mild cases, and 
in those where the skin is loose and can be stretched, it is better 
to insert plates or to inject paraffin. 

So much attention has been directed to the use of paraffin, 
since its introduction by Gersuny in 1900, that the employment 
of metal supports has been relatively neglected; but, after 
trying both methods, I am convinced of the superiority of the 
latter in certain cases, providing they are properly inserted. 

Cold paraffin may be injected in a semi-solid form, like 
firm vaseline, and this often answers the purpose admirably, 
when the skin is loose and the deformity not great. Another 
method is to employ more solid paraffin, with a high melting 
point, which is injected in the fluid state, while hot, and which 


* Read before the Denver City and County Medical Society. 
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undergoes subsequent solidification. In either procedure, how- 
ever, it is difficult to control the distribution of the material 
in the subcutaneous tissues, especially if tension exist. In spite 
of the utmost care, the paraffin will find its way down the sides 
of the nose or up onto the forehead, where its presence is not 
desired. ‘There is also the risk of embolism, which although 
small, is always present, particularly when fluid paraffin is 
used, a number of cases of blindness from this source having 
been reported. In addition, sloughing of the skin has occurred 
from the employment of hot material under pressure. Fluid 
paraffin is also difficult to manage, owing to its tendency to 
solidify in the injecting-needle. 

By the proper use of metal or celluloid plates these dangers 
and difficulties may be avoided. They are indicated in cases 
in which the deformity is so great that in order to correct it 
paraffin would have to be injected under considerable pressure, 
and yet not so great as to prevent sufficient stretching of the 
skin to permit the insertion of a plate. Very bad cases, in 
which the skin is bound down by scar tissue, must be treated 
by plastic operations, if it is thought best to do anything 
with them at all. 

The plate may be made of celluloid, silver, or gold, cellu- 
loid being perhaps preferable. Its length should be carefully 
determined, so that its upper end will rest upon the bone above, 
while its lower end is supported by the firm tissues of the 
extremity of the nose. The corners and edges should be well 
rounded and not too sharp, and it should be perforated with as 
many small holes as possible without weakening it too much, 
in order to permit of easy and thorough incorporation within 
the tissues. It must be curved slightly from side to side and 
wide enough to properly round out the bridge of the nose. It 
must not be unnecessarily thick, but it must be heavy enough 
to keep its shape under all ordinary conditions. 

Plates for the correction of saddle-nose were formerly 
inserted in one of two ways, either through a horizontal incis- 
ion along the bridge of the nose, or through an incision in the 
septum below the tip, the skin being undermined with scissors 
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as far as necessary (Monks). ‘There are objections, however, 
to both of these methods, although many good results have 
been obtained. The incision along the bridge is the least desir- 
able, and should be discarded, because it leaves a conspicuous 
scar and does not provide for stretching of the skin when 
necessary, which may cause gaping of the wound and sloughing 
out of the plate, as happened in a case coming under my 
observation. 

The incision at the tip of the nose, although better than 
that along the bridge, does not fulfill the conditions as it should. 
It is rather difficult, for instance, to tunnel through the tough 
tissues at this point, there is considerable likelihood of perforat- 
ing the nasal cavity, and the danger of infection from the 
nostrils is not to be wholly disregarded. There is likewise 
difficulty in stretching the skin. 

Recently I have devised a method of operating which 
seems to overcome these objections. A short incision is made 
across the root of the nose, between the eyes (Fig. 1). 
Through this the skin is undermined along the bridge to the 
tip, and also well down the sides if the skin require much 
stretching. This is easily accomplished, almost bloodlessly, 
by inserting a pair of blunt scissors, curved on the flat, and 
opening and closing the blades as they are pushed forwards. 

If the “saddle” is pronounced, the skin can be stretched 
by inserting under it the point of an ordinary blunt, curved 
sound, with the convexity resting upon the forehead in order 
to obtain leverage (Fig. 2). After the pocket beneath the 
skin has been prepared it will be found that the concavity of 
the nose will necessitate the insertion of the plate at such an 
angle that its end will catch in the tissues, thus preventing 
it from sliding into position. In order to obviate this, the 
tip of the nose should be perforated with the point of a large 
darning-needle. The needle should then be reversed and its 
blunt end pushed upwards subcutaneously until it passes out 
through the incision (Fig. 3). On top of this needle, as a 
guide, the plate may easily be slid into place (Fig. 4). 

The wound is then closed with a subcuticular suture, or a 
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Stretching and elevating skin over the depression. 
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Needle inserted for guide. 
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little cotton and collodion. There is no tendency to gaping. 
The insignificant scar resembles a natural crease in the skin, 
and is scarcely if at all noticeable. 

I have operated once in this way, and can testify to the 
comparative ease of the procedure and to its superiority over 
the method by horizontal incision, which I have also used. 
The case was one of marked saddle-nose resulting from specific 
disease, in which the deformity was too great to be overcome 
by the injection of paraffin. The operation was done as out- 
lined above, the skin being stretched by means of a sound. 
Primary union occurred, and the result remained satisfactory 
for about eight months; but the corners and edges of the plate 
being rough and sharp, it finally perforated the nasal cavity 
and had to be removed. This was the fault, however, of the 
plate and not the method, and could readily be avoided in the 
future. 


INTUSSUSCEPTION.* 


BY JOHN D. RUSHMORE, M._D., 
OF BROOKLYN, 
Surgeon to Long Island College Hospital and St. Peter’s Hospital. 


Tuts paper deals with the consideration of cases of in- 
tussusception during the first twenty-four hours after the onset 
of the disease. In order to collect a sufficiently large number 
of cases from which to draw fairly definite conclusions, Dr. 
Daniel Lewis, editor of the Medical Review of Reviews, has 
at my request had a search made through the files of that 
journal of cases reported during the last five years. The list 
of 203 cases furnished me by Dr. F. Robbins, to whom my 
thanks are due, with 96 cases by Clubbe in a brochure kindly 
loaned me by my friend Dr. Charles T. Poore, and two of my 
own cases not hitherto reported, make a total of 301 cases. Of 
these, 194 were males and 92 females. In the other cases the 
sex is not given. Males are therefore about twice as liable as 
females to this disease; and these figures confirm what has 
many times been stated with reference to the relative frequency 
of intussusception in the sexes. 

Evidence furnished by the material at my disposal has a 
somewhat important bearing on the etiology and diagnosis of 
intussusception, but especially on its prognosis and treatment. 

The conditions that favor the development of intussus- 
ception are evident enough; but the exciting cause still remains 
obscure. The age, the relatively long mesentery, the presence 
of the ileoczecal valve at the termination of the small intestine 
and the larger lumen of the caecum and the colon beyond, the 
circular disposition of the muscular fibres, are all favorable 
anatomical conditions for an intussusception; and the physio- 
logical action of the intestinal tract with its sometimes irreg- 
ular muscular contractions add to the risk of the development of 
the disease; for in the normal action of the intestinal muscles 
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the subject is all the time on the border of an intussusception. 
These conditions, however, never of themselves produce 
trouble. The immediate cause must be sought elsewhere. I 
think the study of statistics and experience in the treatment 
of intussusception will impress one with the important part 
that the contents of the intestines play in the immediate causa- 
tion of the disease. Once started the condition is easily ex- 
plained; but the generally accepted etiology seems to lack a 
starting point. Treves says, “ There is practically unanswer- 
able evidence to show that intussusception is brought about by 
irregular action in the muscular wall of the intestine.” This 
is undoubtedly true, but it leaves us ignorant of the cause 
of the irregular action of the muscle. Nothnagel says, 
“If I understand this matter correctly, true sequence of events 
is the following: While the bowel is performing normal peris- 
taltic movements an annular and strictly local constriction of 
the bowel happens to occur. This constriction may be greater 
than normal and so pronounced that the limit of physiologic 
invagination is exceeded and the first degree of pathologic 
intussusception develops, exactly in the same manner as it has 
been seen to do in our experiments. It is quite unnecessary 
to invoke any primary causative factor; what is needed is a 
simple increase in the intensity of the normal movement of the 
bowel, which of itself is sufficient to produce this dangerous 
condition. On this basis, too, the great predominance of in- 
vagination of the bowel in early childhood can be satisfactorily 
explained, for it is usually admitted that at this age the bowel 
is more irritable and more mobile than in later life. The proof 
of this assumption is that the so-called agonic form of invagin- 
ation is most frequently found in the bodies of children.” 
This explanation would seem to be inadequate to account 
for the very beginning of an invagination. The irregular 
muscular contraction does not “ happen to occur,”’ but must be 
due to some temporary cause differing from the constantly 
present conditions that favor the development but never by 
themselves cause invagination. It seems reasonable, as noted 
above, that the starting point may be found in the presence 
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of material inside of the gut, which by its bulk or by chemical 
irritation excites the spasm or irregular muscular contraction 
which is essential in any form of intussusception. The spasm 
by itself is not sufficient to cause the invagination. In the 
diarrhoeal diseases of children there is pain, irregular muscular 
contraction, spasm, increased peristalsis, increased irritability 
and irritation, but invagination occurs so seldom that it may 
very well be doubted whether the invagination has been due 
to these causes alone. If there is added to these conditions a 
mechanical obstruction furnished by the contents of the intes- 
tine, the invagination is not difficult to explain. And, recog- 
nizing the existence of reversed peristalsis, which may be pres- 
ent in any form of acute obstruction of the intestine, it is not 
more difficult to account for the rare cases of retrograde invag- 
ination than for the direct form. If we examine the varieties 
of intussusception the evidence in support of the idea that 
mechanical obstruction is the primary cause of invagination is 
strengthened; for in by far the largest number of cases the 
lesion is found at or near the ileoceecal valve; a few occur in 
the large intestine, still fewer in the small intestine and 8 
out of 14 cases reported in the small intestine had a diverti- 
culum at the lower end of the intussusception. These diverti- 
cula located in the lower part of the ileum, where the bowel 
contents are acquiring a less fluid character, furnish a ready 
starting point for an invagination. The list below gives the 
location of invagination in my cases where it is definitely stated : 


140 Czcum-ascending and transverse 
Enteric-ileocecal ............ 13. Meckel’s diverticulum ........ I 
Ileocolic-ileoczeecal ............ 4 Diverticulo-enteric ........... I 
Diverticulo-ileac .............. 4  Retrograde-enteric ............ I 
6 Diverticulo-ileo-ileocolic ...... I 
2 Tleocolic and iliac ..........0. I 


In all 237 cases. Fourteen in the small intestine, 17 in large 
intestine, and the rest, 206, combined. A consideration of the 
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above figures and the conditions that are anatomically and 
physiologically present in intussusception makes it at least 
reasonable to think that a mechanical cause, as above suggested, 
was the starting point in invagination. The so-called agonic 
forms of this disease which are found in the lower intestine, 
small in size, not infrequently multiple, and sometimes retro- 
grade, producing no symptoms, are more probably due to 
centric causes, and seem entirely different from the cases con- 
sidered in this paper. 

In this connection I desire to present two patients who 
have recovered from intussusception, together with a brief 
history of each case. 


Case I.—-Male, nine years of age, sent into hospital by Dr. C. 
J. Noonan, May 23, 1906, with the history of having been seized 
with sudden violent pain on the street twenty-two hours before 
he entered the hospital. There had been some nausea, but no 
vomiting ; frequent desire to stool, but no passage of blood or 
mucus, temperature normal, from the beginning; pulse normal 
first twelve hours, about IIo in hospital; no shock at any time, 
slight distention; a tumor, first recognized after twelve hours, 
between gall-bladder and umbilicus, about six inches in length, 
tender on slightest pressure. The boy had had three injections 
without effect, except a slight streak of blood after one of them. 

Immediate laparotomy under ether and delivery of tumor. 
It was interesting to observe after partial reduction and letting 
up on traction the intussuscipiens sliding up over the intussus- 
ceptum instead of the intussusceptum gliding downwards into 
the intussuscipiens. The upper end of the sheath was slit-like 
from traction by mesentery and not round. There was no spasm, 
indeed, by very slight pressure the finger could be easily inserted 
for a distance of two inches between the sheath and the intussus- 
ceptum. Traction had little effect in reduction. The mass, with 
the exception of the last inch or two, was easily reduced by com- 
bining traction with pressure and by utilizing the intestinal gas 
below the mass and employing the process that the farmer uses in 
milking, but in reverse direction, flexing the little finger strongly, 
and then the ring, middle and first finger successively ; in this way 
sufficient pressure was made on the gas locked up between the 
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fingers and the intussusceptum to distend the sheath and also 
press out some gas and blood from the intussusceptum and to 
render the reduction easy. The lower end shot out by a little 
added pressure and revealed a much swollen diverticulum. Four- 
teen inches of gut were gangrenous—the lower end of demark- 
ation very distinct, the upper line rather ill-defined. The mesen- 
tery was twisted on itself and was untwisted in the reduction. 
The whoie mass was excised; end-to-end anastomosis with con- 
tinuous glover’s suture through all the coats, using No. 2 plain 
catgut, secondary continuous Lembert suture in peritoneal coat 
with No. I plain catgut, suture of mesentery, layer sutures for 
abdominal wall; rectal feeding three days; normal bowel action 
third day without drugs, moderate febrile reaction for four days. 
Satisfactory recovery and the boy remains well after seven months. 


Case I].—Female, seven months old, seized with pain sud- 
denly at twelve midnight, vomiting immediate, blood and mucous 
stool within an hour. Seen by Dr. F. C. Paffard about three 
P.M.; temperature 9912; pulse 140; tumor in left iliac fossa; 
no shock, no tympanites; only on deep pressure over tremor 
was there tenderness; child looked well; laparotomy under ether 
seventeen hours after onset of symptoms; ileoczcal variety; felt 
in rectum, reduction easy except last three inches; slight dimple 
left in caput coli; layer sutures; vomited for twenty-four hours, 
but nursed also, bowels moved by enzma third day; temperature 
was about 100, subsequent recovery smooth. 


Both of these cases furnish the ordinary symtomatology 
of intussusception, and illustrate both what we may and may 
not be expected to find as a basis for our diagnosis. 

Osler says, “ Intussusception is an affection of childhood 
and is of all forms of internal obstruction the one most readily 
diagnosed. The presence of tumor, bloody stools and tenesmus 
are the important factors. The tumor is usually sausage- 
shaped and felt in the region of the transverse colon. It existed 
in 66 of 93 cases. It was present on the first day in more 
than one-third of the cases, on the second day in more than 
one-fourth, and on the third day in more than one-fifth. Blood 
in the stools occurs in at least three-fifths of the cases, either 
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spontaneously or following the use of an enema. The blood 
may be mixed with mucus. Tenesmus is present in one-third 
of the cases. Fecal vomiting is not very common and was 
present in only 12 of the 93 instances. Abdominal tympany 
is a symptom of slight importance, occurring in only one-third 
of the cases.” 

An examination of the details of cases so far as 
they are given by the different reporters will justify the 
following statements: The disease occurs among previously 
healthy children in a large majority of cases, and any previous 
illness in the small minority has little or nothing to do with 
the causation of the invagination. The attack is sudden, 
characterized by severe paroxysms of pain and pallor. It is 
noticeable how seldom shock is mentioned as a symptom in the 
reported cases. The statement is emphasized that most of 
the patients after the pain ceases look well. Clubbe says, 
“the child may not look ill, its pulse rate may be hardly 
varied and its temperature may be normal.” It is to be noted 
that he is speaking of cases seen in the first few hours. So- 
called shock symptoms develop later and are symptoms rather 
of collapse or sepsis than shock. Tympany is not a prominent 
symptom except late, when inflammatory symptoms occur. I 
should think the tumor, if the examination is properly made, 
would be found in more than 66 of 93 cases. Clubbe states 
that in his cases (124) “as a mass is invariably present in 
cases of intussusception, it should be possible to make it out 
if we examine carefully. I can only remember two cases in 
which I opened the abdomen without first feeling the mass. 
In these cases there was much distention, but the history and 
the symptoms were characteristic.”’ In doubtful cases a general 
anesthetic ought always to be used and bimanual palpation 
employed, remembering how the mass may slip away and re- 
appear, or be hidden about the hepatic or sigmoid flexure of 
the colon, and that it may not always be sausage-shaped. We 
must not expect rectal examination to throw much light on 
these early examinations, nor in the less frequent cases where 
the small intestine is the seat of the disease. The bloody stools 
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with mucus and tenesmus are present in 97 per cent. of Clubbe’s 
cases within from two to ten hours. The tumor can be recog- 
nized as early as three hours after onset of symptoms. Judg- 
ing from the agonic forms of invaginaton that occur just 
before death it is certain we should not be able to feel the 
tumor in a living subject immediately after the first paroxysm 
of pain; but in one case it was felt at the end of two hours. 
Intestinal or faecal vomiting has been noted in comparatively 
few cases and in those as a later symptom. In almost all cases 
we shall rely for diagnosis on the sudden attack of severe 
abdominal pain, blood and mucous stools, tenesmus and tumor. 
Where rectal symptoms are absent and the others present, I 
should feel that the disease was in the small intestine as the dis- 
charges come directly from the mucous membrane of the colon, 
and in the enteric form must be present as a later symptom. 

The prognosis of intussusception and the effect of prompt 
and late resort to operative measures is well shown in the 
following table by Weiss: 


321 CASES FROM 134 PUBLICATIONS. 


New born’ Children up Adults. 
infants. to puberty. 
Conservative treatment 16% 22% 26% 
Immediate laparotomy 61% 90% 85% 
Late laparotomy 54% 50% 50% 


In regard to the treatment of intussusception, all the 
reports with no exception emphasize the necessity of early 
treatment. One reports success in a large percentage of cases 
by taxis; some are in favor of injections, inflation or mani- 
pulation, separately or combined, as a first resort, and lapa- 
rotomy in those cases in which these measures fail. The rest 
are in favor of immediate laparotomy. The favorable results 
from taxis are shown by the following report of the experi- 
ence of Hirschsprung: ‘“ The author reports 107 personal ob- 
servations on intussusception in children, varying in age from 
seven weeks to seven years (77 boys and 30 girls). Of these 
107 patients, 65, 60, 75 per cent. recovered. Laparotomy was 
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rarely required, since taxis, under general anzesthesia usually 
led toa cure. It was rendered very evident that the prospects 
of recovery improve with the prompt institution of the treat- 
ment after the onset of symptoms. The duration of the dis- 
ease before hospital treatment could be ascertained in 84 of 
these cases, and may be divided into three groups: 

' 1, Admission twelve hours after onset of disease. 15 
children. Died, 1 child. Percentage of deaths, 6.07. 

2. Admission between twelve and twenty-four hours 
after onset. 28 children. Died, 10 children. Percentage 
of deaths, 35.7. 

3. Cases over twenty-four hours old. 41 children. Died, 
22 children. Percentage of deaths, 53.66. 

Of the forty-four children under one year of age (25 boys, 
19 girls), 70 per cent. recovered if the disease had lasted less 
than twenty-four hours; if longer, only 30 per cent. recovered. 
The duration of the disease increases in importance with the 
youth of the child.” 

In regard to the use of taxis, injection, inflation or inver- 
sion there may be two very important objections urged: 

First, That the condition of the intestine can never be 
known. It is true the probability of gangrene in cases treated 
early is less than when treated late, but this is by no means 
always true, for in the cases tabulated below the gut was found 
gangrenous in eight fatal cases when the operations had been 
performed within twelve hours from the onset of symptoms, 
one as early as three and one-half hours, two in six hours, 
one in ten hours, one in eleven hours, and three in twelve 
hours, and one in a “ few hours;’’ and besides, as in my own 
reported case there may be no systemic symptoms to indicate 
the presence of gangrene. 

Second, There is a doubt after using any of these measures 
as to its success. We can never be sure, except by waiting, 
and so possibly losing valuable time, whether the invagination 
has been entirely reduced; for vomiting may continue after 
reduction and the bowels fail to act for a day or two, fever 
be present and some tenderness. On the other hand, it is 
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recognized that there is some danger in exposure of the intes- 
tine to the atmosphere and even more in the direct handling 
of it, in reduction; but it may be that these dangers have been 
over stated, and that they may be attributed, in some cases at 
least, to our over zealous efforts by drugs and enemata high 
and low and too long abstinence from food before operation, to 
too prolonged efforts to disinfect the intestine which may after 
all be only germ infested and not germ infected. The ad- 
vantages, however, of direct manipulation of the gut through 
an abdominal wound, and being able to see what is being done, 
so far outweigh the dangers that it would probably be better 
in all cases to omit the employment of all other means and do 
an immediate operation. In doubtful cases a general anzs- 
thetic will aid in a diagnosis, and we should give the patient 
the benefit of the doubt by operating at once rather than wait 
for future symptoms to develop. 

In those cases where means other than operation were 
employed, water injection has failed in about 12 cases, in 
one of which the seat of the invagination was in the small 
intestine; water injection was successful in 5 cases, in one 
of which laparotomy demonstrated the success of the enzema. 

In one case water had been used with apparent success, 
but was found to have failed by the laparotomy. Massage 
and inflation used in one case failed. Inflation failed in one 
case. In one case the invagination was shown by the lapa- 
rotomy to have reduced itself. 

The influence of age and the time of operation after onset 
of symptoms is well shown in the following table. 

Figures, as far as they can be depended on, would there- 
fore prove that age exerts a very material influence in the 
prognosis of intussusception, that the mortality on account 
of age alone is practically twice as great during the first six 
months of life as after eighteen months. When the element 
of time is made the basis of prognosis the greatest encourage- 
ment is offered. 

Wiggin, quoted by Warren, says, “ Counting only the 
operations that have been performed since the perfected technic 
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of abdominal surgery has become generally known—since 1889 
—and throwing out those cases in which the operation was not 
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Number during first six months... 125...... 28.8 
Number during second six months, 104...... 22.11 
Number during third six months... I1...... 18.18 
Number after third six months.... 31...... eee ar 14.82 


completed, we have a total of 18 cases of which 14 were suc- 
cessful and 4 unsuccessful, giving a mortality of only 32.2 per 
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cent. This, Wiggin believes, to be a fair estimate of the risk 
to-day of laparotomy performed on a young infant for the 
relief of this disorder, if done within the first forty-eight hours 
of the onset. This gives a chance of success represented by 
78 per cent., which, according to this author, would speedily 
rise to go per cent., as the cases come more frequently to opera- 
tion during the first twenty-four hours. 

To what extent this prediction has been fulfilled is shown 
in the following table made up of the number of cases, recov- 
eries and deaths, by time of operation after onset of symptoms. 

It will be noticed from the figures given what a compara- 
tively low mortality will follow operation during the first 
twelve hours. 

The causes of death, when mentioned, were: shock 7, 
peritonitis 7, collapse 4, cyanotic pneumonia I, second invag- 
ination at post mortem I, tubercular mesentric glands 1, gan- 
grene 3, marasmus 1, fecal fistula and pneumonia 1, asthenia 
1, hyperpyrexia 1. Twenty cases were subjected to reduction 
with apparently only two recoveries. Lateral anastomosis was 
done in one fatal case; death followed in one case of failure of 
reduction; no definite relation appears to exist between the 
special variety of intussusception and recovery or death. 

The history of cases where gangrene has occurred has 
up to the present time furnished little encouragement to sur- 
geons; and the experience of writers above recorded corres- 
ponds to the general experience of surgeons. The cases almost 
always have a fatal termination. Only 2 out of 20 cases 
reported recovered. It is to be noticed that in those 2 cases that 
the sutures used were a primary continuous through and 
through suture and a Lembert’s continuous suture in peritoneal 
coat. 

The mortality in these cases corresponds closely to the 
mortality given in Eliot’s paper on Acute Intussusception in 
Young Children. My own successful cases reported above 
would lead me to think that a primary glover’s suture and a 
secondary Lembert’s peritoneal suture is preferable to any 
other, and that the section of the gut must be made well beyond 
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the gangrenous mass, in healthy tissue, and that the mesentery 
should be interfered with as little as possible, not cutting into 
it deeply toward its root, thus leaving the sutured intestine as 
well nourished as possible. 

It is interesting to notice how much advancement has 
been made in the treatment of intussusception in common with 
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most other abdominal diseases. Bouchut says in 1855, “ the 
diagnosis of intussusception is uncertain and treatment power- 
less.” Tanner, sixteen years later (1871), after speaking of 
the treatment of taxis says, ‘supposing these means fail, 
without absolutely recommending such a procedure, an explor- 
atory incision into the abdomen would appear to be perfectly 
justifiable in an apparently hopeless case.’’ Even as late 
as 1881, Ashhurst’s statistics gave little encouragement to 
operate, for he says, ‘“‘ past experience gives no encouragement 
to operative interference in cases of intussusception in infants 
less than one year old.” 

The advance made in the treatment of acute intussuscep- 
tion has been made mostly within the past fifteen years. In 
1892, ‘“ Keith Monsarrat, by grouping together cases from 
tables provided by Gibson, Wiggin, Barker, Pitts, Eves, and 
D’Arcy Power, obtained a total of 374 cases that had been 
operated upon; 181 were cured and 193 died, showing a mor- 
tality of 51.7 per cent.” (Clubbe). Since that time the mor- 
tality has been practically reduced to the present very encour- 
aging figures. 

From the foregoing facts one may gather some bedside 
suggestions that bear directly on the treatment of acute intus- 
susception. Intussusception is another name for internal 
strangulated hernia. The symptoms, except the tumor, are 
in almost all cases evident and striking even to the layman; 
and the diagnosis is therefore comparatively easy to the medical 
observer. Where the tumor is not easily felt, we fail in our 
whole duty to the patient if we do not employ a general 
anesthetic for diagnosis instead of waiting to recognize the 
tumor later without it. Treatment ought to be surgical and 
practised not only within the first twenty-four hours but within 
the first twelve hours, like the treatment of any other form of 
strangulated hernia, remembering that in those cases where 
gangrene occurs the process may be more rapid than other 
forms of hernia. Laparotomy and manual reduction offer the 
patient the best chance of recovery. Mechanical agents in 
reduction short of direct manipulation—such as air, gas, water, 
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oil, etc., while they are free from the danger of atmospheric 
exposure and handling of the gut, are objectionable for the 
reason that we do not know, without laparotomy, the condition 
of the intestine to be reduced, nor whether, except by waiting, 
it has been reduced. While young infants operated on for 
the relief of invagination show a relatively high mortality 
with very early operative interference we may expect a low 
mortality—at present 12.5 per cent. 
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OPERATION IN TWO STAGES FOR RELIEF OF 
ILEUS OF JEJUNUM. 


BY ERNEST F. ROBINSON, M.D., 


OF KANSAS CITY, MO., 
Associate Professor of Surgery in the University of Kansas. 


THIs case is reported, first, because it illustrates the diffi- 
culty of determining, even at operation, the exact cause of 
obstruction ; and second, because it demonstrates the wisdom of 
immediate drainage of the bowel with secondary resection in 
critical cases of acute ileus in which the integrity of the intes- 
tine is questionable. 


History.—November 11, 1906, R. E., 28 years old, mechanic, 
was suddenly seized with severe pain in the bowels after eating 
heartily. A cathartic relieved him, but the following night, pain 
returned and was very severe. It subsided toward morning, how- 
ever, but a “dull, constant pain” remained, general at first 
throughout the whole abdomen, but later localized to a point just 
to the left and above the umbilicus. The bowels could not be 
again moved by cathartics or enemas. Great rigidity existed, 
but no tympany. No tumor mass could be felt. The abdomen in 
fact was rather scaphoid. 

This condition existed for 24 hours, when he began to vomit 
contents of stomach and bowel, and later the vomitus contained 
bright red blood and many clots. This soon changed to “ coffee 
ground vomit with much mucus and occasional clots. Hic- 
cough developed. Temperature 97°, pulse 112, and slightly 
irregular. The rigidity and local tenderness incgeased, the point 
of greatest tenderness being three inches above and just to the 
left of the umbilicus. Enemas contained mucus and blood clots, 
but almost no fecal matter. By the time he reached the hospital, 
his temperature was 96° and pulse 128. The vomiting and hic- 
cough was continuous, and by the following morning, his tem- 
perature was 102°, pulse 140, face anxious, and abdomen slightly 
tympanic. 

First Operation (Fecal Fistula).—Ether, Dr. Child and Dr. 
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Chambers assisting. The abdomen was opened in median line. 
The intestines were much congested and somewhat distended 
with gas. They were systematically examined, the gut being 
replaced as rapidly as it was gone over. The large bowel was 
normal. In pulling up the jejunum near the duodenum, the 
intestine was brought into the wound with difficulty, and a re- 
tractor was moved, thinking that it might have caught or com- 
pressed the bowel. An inspection showed this was not the case, 
but as the gut was brought into the wound, an area about I0 to 12 
inches long was encountered about 3 feet from the duodenum, 
that was almost black, greatly congested and covered in places 
with flakes of lymph. There were a number of petechial hzemor- 
rhages throughout this area. The streaks of lymph were 
arranged in parallels at right angles to the bowel, (as if an intus- 
susception had been unfolded), and the mesenteric vessels were 
in places thrombosed. The color of the gut partially improved 
upon exposure, but so bad did it remain, that it was brought down 
into the left iliac fossa and anchored there to form a fecal 
fistula as soon as adhesions should form to protect the peritoneal 
cavity. 

The patient reacted fairly well from the operation. Twenty- 
four hours later, however, he became very restless. His tempera- 
ture rose to 102°; pulse 136; abdomen tympanitic; and all the 
signs of an extending peritonitis. The bowel was consequently 
immediately opened. Great quantities of blood and grumous 
material were discharged with the liquid fecal matter. His 
symptoms almost at once subsided and his improvement was 
rapid. However, by the seventh day, it was noticed that the 
patient was rapidly losing in weight. The abdomen was greatly 
irritated by the acrid discharges from the wound, and his dis- 
comfort was great. So high up had the bowel been opened, that 
food taken by the mouth, was often found only partially digested 
in the wound a short time after eating. 

Second Operation (Closure of Fistula with Resection of 
Bowel).—Ether was again given; the fistula temporarily closed 
by a running stitch, and the abdomen cleansed as thoroughly as 
its excoriated condition would warrant. Dense adhesions were 
encountered on opening the abdomen. In fact, the whole mass 
of intestines were matted together so firmly, that great difficulty 
was encountered in freeing the bowel at all, and in doing so, the 


226 ERNEST F. ROBINSON. 


jejunum was so torn, that 5 inches of the gut were resected; the 
ends being brought together end to end with Lembert-Czerny 
sutures. A small gauze drain was inserted in the wound and the 
abdomen partially closed. 

Recovery was uneventful, except for a slight leakage at the 
line of suture. This opening soon closed, and the patient went 
on to an uninterrupted recovery. 


Owing to the extremely critical condition of this patient, 
the exact cause of the obstruction could not be absolutely 
demonstrated at operation. The weight of evidence, however, 
tends to support the opinion, that an intussusception existed, 
that was unfolded in the process of bringing the small gut into 
the wound and immediately replacing it. The parallel layers 
of lymph, the petechial hemorrhages, and the thrombosed 
mesenteric vessels also support this contention. The congested 
area of gut, it is true, lay deep in the abdominal cavity, sug- 
gesting a retroperitoneal hernia, but this condition also exists 
frequently in intussusception, owing to the infolding of the 
lumen of the bowel on itself, and the consequent shortening of 
the mesentery. The history of the case, and demonstration of 
so much blood in the vomitus and in the washings from the 
bowel, also seem more consistent with intussusception than 
hernia or strangulation. Volvulus did not exist. There were 
no peritoneal bands nor rents in the omentum or mesentery. 
A hernia into the foramen of Winslow is extremely rare, and 
is said to exist only in those cases with an abnormal mesentery 
or an unusually large foramen; neither of these conditions 
existed in this case. 

There was no co-existing heart-disease, nor evidence of 
acute embolism. Some of the mesenteric vessels immediately 
along the bowel were thrombosed, but this process seemed to be 
the result of some mechanical obstruction from without, rather 
than to disease or an occluding process within the lumen of the 
vessels. It is interesting to note, however, that the symptoms 
of mesenteric embolism, as given by McArthur in his careful 
study of this condition (ANNALS OF SURGERY, vol. 33, no. 4), 
almost exactly corresponded to those manifest in this case: 
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1. Blood in washings from the bowels, in the bowel movements, 
or in vomitus, unaccompanied by tumor of intussusception; 2. 
Colicky pains associated with pain in back and lumbar region; 
3. Early collapse if the embolism has been sudden or extensive; 
4. Cardiac disturbance, arythmia, and great frequency of the 
pulse, albuminuria. 

A diagnosis from intussusception or retroperitoneal hernia 
on these symptoms alone would, however, be impossible in 
many cases in which the presence of a tumor mass was absent. 
In my own case a small hernia into a retroperitoneal fossa 
could not be absolutely excluded. Moynihan gives the five 
most common varieties as: 1. Superior duodenal, 2. Inferior 
duodenal (Treitz), 3. Para-duodenal, 4. Mesenterica parietal 
( Waldeyer), 5. Meso-colic fossa. 

A brief description of these fossz is essential, owing to 
the confusion of terms. 

1. Superior Duodenal Fossa.—Present 40 to 50 per cent. 
of the cases, alone or with infra-duodenal ; lies to left of ascend- 
ing portion of duodenum; looks downward. Apex extends up 
toward body of pancreas. Inferior mesenteric vein lies gener- 
ally in superior duodenal fold. (Jonnesco. ) 

2. Inferior Duodenal Fossa.—Most frequent; 70 to 75 
per cent.; more or less well defined; left side of ascending 
portion of duodenum; looks upward. Fundus inclines down- 
ward and to the right to root of mesentery. Superior and 
inferior at times blend and make oval opening. 

3. Para-Duodenal Fossa.—Lies to left and some distance 
from ascending portion of duodenum; caused by raising a fold 
from inferior mesenteric vein; a mesentery to the vein; looks 
downward with wide orifice. 

4. Mesenterica Parietal Fossa.—Generally formed by the 
meso-jejunum immediately behind the superior mesenteric 
artery and just below the duodenum. 

5. Meso-Colic Fossa.—Formed by a fold containing the 
ascending branch of the left colic artery; extends to the left 
between layers of transverse mesocolon—uncommon. 

A small hernia into any one of these fossze could very well 


f 
5 
= 
¥ 
+ 


228 ERNEST F. ROBINSON. 


have existed in this case, and been unconsciously relieved by the 
process of “ going over the intestines.” The extremely critical 
condition of the patient precluded a protracted search for a 
cause that had been already relieved. 

The question of the proper management of these critical 
cases of intestinal obstruction is one of the most difficult in 
surgery. ‘The temptation to immediate resection is always 
great, but the results are frequently disappointing. This 
applies particularly to resection for acute obstruction, associ- 
ated with gangrene or thrombosis. In the best hands, the 
mortality for immediate enterectomy is 50 per cent., and in 
some clinics runs as high even as 85 per cent. Septic peri- 
tonitis is the cause of death. This is the result of the lowered 
resistance of the peritoneum, and also is due to the fact that 
gangrene once started often extends beyond the line of 
sutures. Sutures also placed in congested swollen tissue (as 
not infrequently they are) beceme loose and leak when the 
inflammation or induration rapidly subsides. 

The emptying of the bowel by a fecal fistula does more 
than simply relieve the obstruction; it immediately relieves 
the acute congestion, and unquestionably checks a fulminating 
or spreading peritonitis. Probably the best method to follow 
in these cases of early gangrene is that of von Mickelitz, by 
which he anchors the questionable loops of gut parallel in 
wound, the gangrenous portion being outside the abdominal 
cavity. Thus, after the diseased area is removed, the con- 
tinuity of the gut may be re-established by the simple applica- 
tion of a clamp, each blade of which enters the afferent and 
efferent bowel. Pressure necrosis causes union after the 
manner of the Murphy button. In my own case, an effort was 
made to close the fecal fistula in this manner, but the forceps, 
when applied, caused so much pain and shock that they had to 
be immediately removed. 

The use of Paul’s tubes would probably have prevented in 
some measure the great excoriation of the skin, had they been 
available. Hockenegg’s method of inserting a glass tube into 
the afferent end of the bowel, and the closure of the fistula after 
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12 days, I can hardly see, would have been any improvement 
on a simple fistula and the procedure followed in my own case. 

Acute gangrenous ileus from whatever cause is always 
one of the gravest conditions that the abdominal surgeon has 
to encounter. Treated by whatever method, the mortality will 
always be high. Immediate resection is the ideal procedure, 
theoretically, but its failure in so large a percentage of cases 
practically precludes its application in all but the most favor- 
able conditions. 

The establishment of a fecal fistula can be done with the 
minimum of risk, and after the acute symptoms have subsided, 
the closure of the fistula can be accomplished with very little, 
if any, additional danger. 

In cases of gangrene from thrombosis, the only recorded 
cases of recovery have thus been (with one exception) treated 
by resection in two sittings. (Elliott, ANNALS oF SURGERY, 
vol. xlii, no. 5.) 2 

My own case, herein reported, it is true, is incomplete in 
the fact that the exact case of ileus and thrombosis was not 
incontrovertibly demonstrated. Its rapidly developing gan- 
grene, however, places it among the critical cases of intestinal 
obstruction, that are best treated by operation in two stages, 
and it is offered as additional evidence of the wisdom of this 
method of procedure. 


i 
. 
i 
9) | 
| 


AN ENORMOUS CYST OF THE URACHUS. 


EXTIRPATION AND RECOVERY. 


BY T. L. MACDONALD, M.D., 
OF WASHINGTON, D. C. 


Tue following case is reported on account of some 
unusual features, and because it should be added to the list 
reviewed by Dr. W. R. Weiser, in a most interesting and 
instructive article published in the ANNALS OF SURGERY for 


October, 1906. 


Miss —, xt. forty. History of slowly growing abdominal 
tumor, beginning in the region of the bladder and growing up- 
ward, with gradual onset of pressure symptoms, especially diffi- 
cult respiration, pain and impaired digestion. The abdomen was 
enormously distended, but not tender, nor did it bulge much in 
the flanks. It was rather firm, and was flat on percussion from 
the pubis to the ensiform cartilage. Its appearance is well shown 
in Figure 1. 

Operation, October 6, 1907.—Through the usual incision 
the cyst wall was perforated, and the fluid drawn off. Two- 
thirds came away clear; the remainder was turbid, and, lastly, 
thick cheesy masses were wiped out. Investigation of the inside 
of the sac disclosed several thick nodular masses, which were 
strikingly carcinomatous in character. So far, the peritoneal 
cavity had not been opened, the sac being situated in front of 
it. The task of separating the cyst wall from the peritoneum 
and viscera was begun by first stripping and cutting it from the 
epigastric region, and from beneath the ribs; and here the peri- 
toneal cavity was opened. It was hoped that from this point 
downward, the dissection would be less difficult, but it was more 
so. The anterior surface of the peritoneum seemed to be fused 
with the sac, and the posterior with the viscera generally ; and the 
character of the adhesions was the most dense ever encountered 
by the writer. These were followed deeply into the pelvis, in 
all directions, and freed; and finally the firm, fibrous attachment 
to the bladder was severed, and the sac removed. The appendix, 
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FIG. I. 


Gives a fair representation of the 


abdomen before operation. 
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The sac turned inside out, showing the nodular masses. 
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six inches in length, bright red, and surrounded by adhesions, 
was also removed. The abdomen, now presented a most unusual 
sight. With the exception of the anterior surface of the stomach, 
not a vestige of normal peritoneum was visible. All the abdom- 
inal contents, including tubes, ovaries, uterus and bladder, could 
be seen outlined through the thin, raw film of peritoneum to which 
they were firmly attached. The abdominal cavity was filled with 
normal salt solution, and closed with three layers of buried, 
absorbable sutures, without drainage. 

Figure 2 shows some of the nodular masses. There are 
others on the opposite side. These were on the inner surface 
of the sac, which was photographed in this way: The cyst was 
turned inside out, and, through the incision, which had served 
for the evacuation of the contents, a large, thin, collapsed rubber 
punching bag was thrust, then inflated, thus distending the sac 
for photographic purposes. 

The report of our hospital pathologist, Dr. Birdsall, shows 
the cyst wall to be fibrous; and the nodular masses, which, 
during operation, we feared were carcinomatous, were papillom- 
ata. Of course, in a cyst of this size, which had been growing, 
presumably for forty years, and subjected to the ever-increasing 
pressure of the accumulating fluid, we could not expect to find the 
normal histological features of the urachus. Naturally, all except 
the fibrous structures, would disappear by pressure-absorption ; 
even bone has been known to do the same. 

Post-operative Course——The patient’s condition was critical 
for the two following days, active stimulation and intravenous 
saline infusion being demanded. The wound healed by primary 
union, the bowels were loose; the temperature ranged from 101° 
to 102°. Daily palpation of the abdomen revealed fluctuation, 
and the percussion note was flat, showing that the salt solution 
was not being absorbed. This was observed with much interest. 
On the seventh day a chill occurred, followed by a rise in tem- 
perature to 104°. Assuming that the unabsorbed solution had 
become infected through the raw surface of the intestines, the 
lower end of the now healed wound was cocainized and cut 
through, allowing the escape of quarts of the salt solution, which 
had become purulent, and which presented the colon bacillus 
characteristics. This was followed by prompt improvement. 
Drainage and irrigation were continued for a week, after which 
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the wound closed, and convalescence and return to health were 
satisfactory. 


CoMMENTS.—The density of the adhesions cannot be ap- 
preciated unless encountered. It is true incision, evacuation and 
drainage would probably have been successful after a long 
period of waiting for the cavity to undergo obliteration. The 
assumption, however, that portions of the sac had become 
carcinomatous, made extirpation seem imperative. 

Extirpation is evidently not commonly resorted to. 
Among the 86 cases reviewed by Dr. Weiser, only 8 were 
extirpated. None of these were said to be large, and with 
one or more the history and result were lacking. 

I believe it is well known that the intra-intestinal bacteria 
can make their way through the walls of the injured intestine; 
and that the normal peritoneum has most remarkable powers 
of absorption; but it may well be doubted if the traumatized 
peritoneum is capable of this performance. In spite of this 
it seemed better to fill the abdomen with saline solution, as 
there was undoubtedly great risk of bowel obstruction, if the 
raw surfaces were allowed to fall together. 

The non-absorption of the salt solution, and its infection 
by the colon bacillus were phenomena which were neither 
unexpected nor unnatural under the circumstances. 
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REPORT OF A CASE WITH BILATERAL DOUBLE URETERS. 


BY BOND STOW, M.D., 
OF NEW YORK, 
Pathologist to the Metropolitan Hospital. 


THE object of this short paper is to review the conclusions 
reached on this subject by well-known authorities, and particu- 
larly to invite consideration to some recent experimental work 
by Dr. R. Giani, of Turin, Italy, which throws considerable 
light on this much-debated pathological problem. 

The subject is one that has proven thus far solely of 
pathological interest, although the writer sees no reason why 
under certain conditions a skilled cystoscopist should not detect 
this condition during life. 

Morgagni,! Rayer,? and Rokitansky* were the earliest 
writers to mention this affection, the latter describing the same 
in the following clear, concise manner: 

“In the mucous membrane of the urinary tract, especially 
of either ureter, generally in large numbers and groups, there 
sometimes arise cysts varying in size from that of a grain of 
wheat to that of a pea, and others of microscopical dimensions. 
They contain a thin serous or thick colloid, clear or yellowish 
brown fluid, or gluey resinous clumps.” 

Virchow* maintained that these cysts are true retention 
cysts, the same as the ordinary mucoid cysts of the vagina, and 
are caused by a closure of the crypts of the mucous glands of 
the bladder and ureter. 

Litten® was the first to give a careful microscopical study 
of these cysts, and concludes without reservation that the 
inflammatory catarrh of the mucous membranes of the ureters 
led to a closure of its crypts and glands, retaining within their 
lumen their secretions, thus leading to a cystic formation. 

Why these cysts occur so rarely in comparison to the 


* Read before the New York Pathological Society, Feb. 13, 1907. 
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great frequency of inflammation and catarrh of these mucous 
membranes he explains on the ground of the very wide open- 
ings of these crypts and the scarcity and uncertain distribution 
of the glands in these mucous membranes. 

R. v. Limbeck,® as early as 1887, gives an accurate 
description of this disease and its etiology as judged in the light 
of Giani’s experiments, to be explained later on. He mentions 
two ways whereby these cysts take their origin: 

First, through a union of folds of the proliferating mucous 
membrane; and second, by a budding process of its epithelium 
with later a central degeneration and liquefaction of these 
newly formed epithelial nests and sprouts. 

That glands might possibly occur in these mucous mem- 
branes and thus by closure of their exits become a source of 
these cysts he does not deny, but he states that he with many 
others has failed to find any such glands. 

The English writers, Silcock,?7 Eve,® Clarke,® Bland- 
Sutton,’ have accurately described cases of this affection and 
have drawn particular attention to certain peculiar round or 
ovoid bodies that are constantly found within the cystic con- 
tents, which bodies they interpreted as forms of sporozoa. 

Clarke claimed to have found bodies with large nuclei, a 
well-marked network, and a nucleolus; conditions only com- 
patible with a perfect state of vitality of cell life. He believed 
there was an appearance as though the cell was in the process 
of mitosis, although he failed to discover any mitotic figures. 
He thought it highly improbable that such bodies arose from 
degenerated epithelium and strongly maintained that they were 
some variety of protozoa and the direct cause of this disease. 

Prof. G. Pisenti 1! describes a case of cystic pyelonephritis, 
the right ureter containing numerous irregularly distributed 
cysts, and the left likewise, though fewer in number. The neck 
of the bladder also possessed numerous thickly placed small 
cysts whose contents were a clear fluid. In these various cysts 
he found the same bodies interpreted by the English writers 
as protozoa, and he coincides with them as regards their etiolog- 
ical importance. He offers no proof that he ever discovered 
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any signs of life in these bodies or that by experiment he was 
able to reproduce the disease through their agency. His con- 
clusions are simply based upon microscopical observations, 
whereby, claiming not to have found within these cysts any 
transition forms of epithelium, he concludes that these peculiar 
bodies must be of parasitical and not cellular origin. 

V. Kahlden,’ in an exhaustive monograph on this subject, 
also concludes that in his case the histogenesis rests upon a 
parasitic basis, although he does not definitely attempt to 
classify these supposed parasites, but simply states it as his 
belief, because of the great similarity between the bodies he 
found within these cysts and the myxosporidia (a psorosperm 
found in the bladders of fishes, particularly the pike), that 
therefore they are either a variety of this class of sporozoa or 
identical with them. He produces no evidence to support his 
conclusions from artificial cultivation of these parasites, nor 
from the reproduction of this disease through their agency 
by inoculation of lower animals. 

One fact opposing the parasitic origin of this disease and 
prominently claiming our attention is, that no one as yet has 
found any of these protozoa in or among the epithelial cells 
of the mucous membrane of the genito-urinary tract or even 
the cells lining the walls of these cysts. They always appear 
in the colloidal mass within the cysts. It certainly seems 
reasonable to expect to find them occasionally (if only by 
accident) in or among the cellular epithelium when they are 
present in such large numbers and are supposed to be the 
causative factor in the formation of these cysts out of the 
epithelium of the mucous membrane of this tract. 

A. v. Brunn’s!® studies on the normal mucous membrane 
of the genito-urinary tract have proven of great service in 
elucidating this problem. by showing the existence of certain 
epithelial bodies found beneath the superficial layer of cells of 
the mucous membrane, either disconnected therefrom or in 
direct continuance with the same. He claims that thev are in 
no sense secretory glands, as was formerly held by Virchow 
and Litten, since they fail to show a constant exit duct or 
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central lumen, which is generally present in most glandular 
structures, and that there is never present within these cells 
any of those changes frequently observed in glandular organs 
while functionating. He believes these cellular accumulations 
are the result of a simple budding process of the normal 
mucous membrane, due to an excessive stimulation and conse- 
quent proliferation of the surface epithelium. When these 
bodies are not disconnected from the surface he speaks of 
them as epithelial buds or sprouts, and the others, discon- 
nected by an intervening layer of connective tissue, as epithe- 
lial cell nests. It is from these cellular formations, he main- 
tains, that the condition of cystitis and ureteritis cystica 
chronica arises. 

Lubarsch'* strongly contends against the parasitic origin 
of these cysts and agrees with v. Brunn, as he has observed 
all stages of degenerative transition of these epithelial cell 
nests from solid to complete cystic formations. Clear and 
forceful is the conclusion to be drawn therefrom, that this is 
the true origin of these cysts, the two things necessary being 
the presence of v. Brunn’s cell nests and the continuous action 
of some injurious agent, the most frequent being inflammation 
arising from the existing calculi. The cysts arise by, first, a 
destruction of the centrally located cells, out of which later is 
formed a colloid and granular detritus. Since this material 
finds no exit, by its increment the cyst increases in size until 
there is but a single layer of epithelial cells that bound the 
lumen of the ureter. He concludes from microscopical exam- 
ination and the peculiar action of stains on these cell contents 
that the same is not a true secretion, but simply a colloid mass 
originating from degenerated epithelium. 

Lubarsch by no means thought that this was the sole 
method of origin of these cysts, for at the close of his article 
he really speaks of three ways: namely, those cysts that arise 
from the closure of mucous crypts as described by Virchow 
and Litten, those that come from a degeneration of v. Brunn’s 
cell nests, and those that are found at the trigone of the 
bladder, due to misplaced prostatic glandular tissues. 
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Aschoff’s!® extensive studies on the mucous membrane of 
the genito-urinary tract would go to prove that in the newly 
born and those of early life no epithelial budding of the 
mucous membrane or cut-off epithelial nests, as described by 
v. Brunn and Lubarsch, can be found in the genito-urinary 
tracts, and even in adult life he found them to be very incon- 
stant and chiefly confined to the upper third of the ureter. 

Marckwald'® found cystitis and ureteritis cystica in the 
newly born, and claims, as does Aschoff, that an inflammation 
is not first necessary to originate these cell nests and cysts. 

Stoerk,'* on the other hand, after a most painstaking and 
exhaustive study of this subject, differs from v. Brunn in that 
he claims these cell buds and nests are secretory in nature as 
well as their contents, and that it is by the retention of their 
secretions that a transformation of these gland-like cell nests 
into cysts occurs. 

He also differs from the views of Aschoff and Marckwald 
in that he strongly maintains that there must be first an inflam- 
matory reaction to cause these cell nests, even though traces of 
such a reaction may have entirely disappeared from present 
view. He draws attention to one very significant fact that 
certainly requires explanation, which is, that during extra- 
uterine life nowhere in the body in any of the other mucous 
membranes can any analogy to v. Brunn’s findings be discov- 
ered. What explanation can be offered that the mucous 
membrane of the genito-urinary tract solely and frequently 
undergoes this proliferating budding process? 

Giani,’® in a purely accidental way, was surprised to find 
a condition simulating in every respect cystitis and ureteritis 
cystica chronica caused by some experiments he had instituted 
for a study of tuberculosis of the genito-urinary tract. He 
performed a suprapubic cystotomy upon rabbits, and placed 
within the bladder some gelatin capsules containing a pure 
culture of tubercle bacilli. The external wound and bladder 
healed regularly. Free passage of urine occurred a few hours 
after the operation. In one case about 30 days later the capsule 
was passed through the urethra. In all the other cases the 
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capsules became the seat of salty incrustations from the urine, 
and were the centres of well-formed and quite large calculi. 
The rabbits, twelve in all, were kept alive from fourteen days 
to three months. After fifteen days he discovered a chronic 
cystitis, and scattered here and there in numerous places the 
mucous membrane showed marked tendency toward prolifera- 
tion of its epithelial cells in more or less bud-like processes 
dipping down into the stratum proprium. Later these became 
wholly separate from the mucous membrane. Still later he 
found degeneration and liquefaction taking place within their 
centres, and thus the beginning of a small cyst. These epithe- 
lial submucous nests varied very materially in size. Sometimes 
they remained throughout one solid mass of epithelial cells. 
Complete cystic formation rarely occurred before the fortieth 
day, from which time on they increased considerably in size 
and number. He universally found these cysts, in toto or in 
part, filled with a fine granular detritus composed of red blood 
corpuscles, leucocytes, fragments of nuclei, and broken-down 
epithelial cells. Besides these, he frequently found in these 
cystic contents peculiar bodies, whose form was generally 
round or elliptical, averaging in size about 20 to 25 micra, 
though sometimes they were as large as 40 and some were as 
small as 7 or 8. The protoplasm of these bodies possessed no 
particular structure. It was more or less coarsely granular 
and refractory against aniline dyes, having a hyaline, almost 
glassy, appearance, coloring intensely with eosin. Sometimes 
they contained no nucleus, then again he found a body simulat- 
ing a nucleus, which stained deeply with hematein. 

This description corresponds very closely to that of the 
so-called parasites (protozoa) supposed to have been found in 
the cysts by certain English and Italian writers and claimed 
by them to be their cause. Such bodies were found only in the 
cysts and never free in the epithelium of the mucous mem- 
brane, nor in the solid cell nests above spoken of and out of 
which cysts eventually arose, nor in the cell accumulations on 
the surface of the mucous membrane. 

In the light of these experimental findings it is not possi- 
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ble further to give credence to the parasitic origin of this 
affection. The chronic irritation due to the inflammation set 
up by the capsules that acted as foreign bodies seems an 
essential etiological factor. 

Giani found the cysts greatest in number where the 
irritation would appear to have been the greatest. 

Further experimentation by ablation of the mucous mem- 
brane of the bladder by a Volkmann sharp spoon produced 
similar results. 

Giani also observed in the case of hypertrophy of the 
prostate where the middle lobe was removed by suprapubic 
cystotomy that the mucous membrane of the bladder over this 
lobe was covered by numerous epithelial indentations and 
epithelial nest formations in the submucosa, either isolated or 
in direct communication with the surface epithelium. These 
undoubtedly arose from chronic irritation of the mucous mem- 
brane of the bladder at this part, due both to the hypertrophic 
middle lobe of the prostate and the daily repeated catheteriza- 
tions which had taken place for the past three years. 

In conclusion one question appears difficult to answer, 
and I cannot help but believe that there is still a very important 
factor in the etiology of this disease that is yet to be explained. 

Ureteritis cystica chronica is a very rare affection. 
Lubarsch in over 3000 autopsies met the condition but four 
times. The writer’s experience, which certainly covers many 
hundreds of autopsies, has met with the condition but once; 
the specimen shown in figure 1. I find in the entire literature 
not over 50 cases reported. 

If we are to believe that inflammatory irritations of 
mucous membrane of the genito-urinary tract set up a pro- 
liferation of its epithelial surface so that buds and cell nests 
are formed, out of which later cysts are formed, then why, 
knowing as we do that inflammation of this tract is of very 
frequent occurrence, is cystitis and ureteritis cystica chronica 
so rarely met with? There are several cases reported in the 
literature of double ureter on one side in which this affection 


was found. 
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The specimen which is the basis of the present communi- 
cation is one of bilateral double ureters in which there is 
complete cystic degeneration of all four ureters. So far as I 
have been able to glean from the literature, it remains the only 
specimen of its kind. The cystic degeneration in this case is 
confined to the ureters. Why? 

Is the presence of ureteritis cystica in these cases of redu- 
plication of the ureter purely a concomitant circumstance, or 
has the congenital malformation some etiological significance ? 

I am not able to answer these seemingly pertinent 
questions. 

Microscopical examination of many sections showed all 
the finding of the authors above reported, especially the round 
and ovoid bodies in the cyst contents, the budding sprouts and 
cell nests in the mucous membrane of the ureters with degen- 
erated cell and detritus material in their centres. Nothing was 
observed that would appear to enhance further the microscop- 
ical findings already reported, illustrations of which are 
plentiful in the literature herewith appended, nor to throw new 
light on the etiology of this much-vexed problem. 


Clinical History—Anna Palil, 40, Hungarian, houseworker. 
Admitted to Metropolitan Hospital, New York, May 17, 1906. 
Died, May 22, 1906, 9.25 A.M. 

Family history negative. Does not use alcohol. Moderate 
tea and coffee drinker. No drug habits. Had usual diseases of 
childhood. Had an attack of articular rheumatism in adult life. 
No history of any venereal diseases. For the past three years 
has been complaining of her stomach. Refuses solid food. Says 
same causes her much distress. No history of any vomiting. No 
localized pain anyhere in body. Poorly nourished. Sub- 
cutaneous and muscular tissues wasted. Ctdema of both lower 
extremities. Abdomen presents a large ventral hernia. Face 
has a pained and distressed appearance. Complexion is generally 
sallow with some cyanosis. Mucous membranes congested. No 
cedema of face. Reflexes are all normal. Apex beat in sixth 
interspace and slightly to the left of the mid-clavicular line. 
Border of dullness to the right reaches the mid-sternal line. Slight 
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epigastric pulsation. A rough systolic murmur is heard at the 
apex, the same being transmitted to the left axilla. The second 
pulmonic sound is accentuated. The chest expansion is poor 
and appears slightly greater on the left side than the right. The 
apices are somewhat sunken. The interspaces are very much 
retracted and the ribs correspondingly prominent. Over the entire 
chest is heard a broncho-vesicular respiration except a small area 
anteriorly on the right side corresponding to about the location 
of the right middle lobe and the base of the left lung where no 
respiratory murmur is heard. Large inspiratory moist rales 
heard over the entire lungs. Expectorates a thick muco-purulent 
sputum. No tubercle bacilli. Examination of abdominal organs 
proved negative. Urinalysis showed: light amber color, 1.028 
specific gravity, albumin, no sugar, and 1 per cent of urea. 
Amount was 24 ounces in 24 hours. 

Diagnosis.—Mitral insufficiency with failing compensation, 
chronic bronchitis and cedema of the lungs, chronic Bright’s dis- 
ease. 

Autopsy.—Autopsy demonstrated the presence of chronic 
bronchitis, passive congestion and cedema of the lungs. Unre- 
solved pneumonia of the middle lobe of the right lung. Chronic 
pleurisy. Hypertrophy and advanced fatty degeneration of the 
heart muscle with acute endocarditis of the mitral valve. Muscu- 
lar insufficiency of the mitral and tricuspid valves. Cyanotic 
induration of the spleen. Early stage of cirrhosis of the liver. 
Chronic atonic gastritis. Passive congestion of the intestines. 
Chronic cystitis. Ascending pyelonephritis with hydronephrosis 
and advanced arteriosclerotic granular nephritis. Complete 
bilateral reduplication of both ureters. Extensive ureteritis 
cystica chronica of all four ureters. The bladder contained a 
foul, stinking, greenish fluid. Its walls were intensely congested. 
The ureters and pelves of both kidneys likewise contained a foul, 
stinking, greenish-yellow pus. 

There is a reduplication of the ureter on both sides. Each 
of the four ureters arises from a separate pelvis of the kidney. 
The two ureters on each side remain entirely separate and distinct 
throughout (being divided by ordinary connective tissue and 
unite in one common exit at the usual normal ureteral opening at 
the trigone of the bladder. (See illustration.) 

Each of the four ureters is very thickly studded from origin 
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to within 4 cm. of their exit into the bladder by innumerable cysts 
varying in size from that of a millet seed to that of an ordinary 
pea. 

These cysts are both individual and massed in groups. Some 
are transparent and contain a clear serous fluid. Others are of 
an opaque greyish-yellow color containing a thick ropy colloid 
material. A few seem harder than the others and contain a gluey 
resinous-like hard substance. 

The pelves of both kidneys contain likewise a few scattered 
similar cysts whereas the bladder is entirely free from cysts of 
any kind. The right kidney is very firm in consistence, of a dark 
mahogany brown color and weighs 6214 grams. It measures 
8 by 5 by 3cm. It is coarsely granular on its external surface and 
the same is studded with numerous small individual and grouped 
abscesses. 

Its capsule is thickened and cannot be removed without 
adhering kidney tissue. The cut surface is granular. The cortex 
ranges from I to 3 mm. The pelves are intensely congested and 
inflamed. The one pelvis is in direct communication with three 
large well defined abscess cavities that extend to within 1 mm. 
of the external surface of the kidney. 

The pyramids are greatly distorted or entirely replaced by 
tough connective tissue. The blood vessels are prominent and 
arteriosclerotic. The left kidney weighs 93% grams and 
measures 814 by 4 by 3% cm. Its color consistency and other 
characteristics are very similar to those of the right kidney. 
Within the kidney and in direct communication with the pelvis 
of the kidney are large well defined abscess cavities that contain a 
foul, stinking, greenish-yellow pus. 
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OPERATION FOR HYPOSPADIAS. 
BY R. HAMILTON RUSSELL, F.R.C.S.(ENG.), 


OF MELBOURNE, 


Surgeon to the Alfred Hospital ; a to the Melbourne Hospital for Sick 
ildren, 


In the British Medical Journal of November 17, 1900, I 
published the description of an operation that I had devised 
for severe hypospadias, with a photograph illustrating the 
result obtained, in a case on which the operation had been 
practised. Upon the method I was privileged to bring forward, 
I founded very high hopes, as will be evident to any one who 
may care to read my communication. Incidentally I hazarded 
the remark that the case reported was in my belief the best 
result that had ever been obtained in a case of complete perineo- 
scrotal hypospadias. It has been something of a disappoint- 
ment to me that, since the publication alluded to, I have never 
seen any account in current surgical literature of a case in 
which my method has been adopted for the remedying of this 
dreadful malformation; nor does it seem to have been success- 
ful in attracting the favorable notice of surgical authors in 
general, despite the fact that in the last edition of Jacobson’s 
work on the “ Operations of Surgery,”’ the method I allude to 
receives full description and illustration, in company with that 
of Duplay. The only other surgical work in which I have seen 
it mentioned is Cheyne and Burghard’s Manual of Surgical 
Treatment, in which it receives mention in a foot-note to the 
description of Duplay’s operation. 

I desire now to suggest a modification of my method, 
which will, I believe, be a great improvement; and I shall seize 
the opportunity to redescribe the operation, as amended, with 
the utmost detail. My aim will be to provide any surgeon 
who desires to adopt this method with a trustworthy and 
sufficient guide in this paper. Let me frankly confess, also, 
that I desire to place my method side by side with that of 
Duplay, and claim the judgment of surgeons as to the respec- 
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tive merits of the two operations. I would only remark further, 
before beginning my description, that in introducing a new 
operation for hypospadias, one labors under a great disadvan- 
tage owing to paucity of opportunity for testing the method 
and of gaining experience in matters of technique; for cases 
of hypospadias do not come very frequently for operation. 
Hence it is not altogether surprising that in the two cases in 
which I have had the opportunity of performing my operation, 
the results obtained have fallen short of perfection; neverthe- 
less, they are such as to convince us, I think, that results so 
excellent as to approach very near to perfection will assuredly 
be obtained by this method, and without very much difficulty. 

The conditions present in a case of complete perineo- 
scrotal hypospadias are shown diagrammatically in Fig. 1. 
The scrotum is cleft, simulating the labia of the female; the 
urethra opens far back in the perineum, but from the orifice an 
open perineal urethra passes forwards as a sulcus lined with 
mucous membrane towards the pubic arch. At this point it 
terminates in a short fold of skin, a kind of fraenum, which 
holds the glans penis incarcerated. The penis is thus bent into 
the form of an almost complete circle, the fraenum alone inter- 
vening between the glans and the root of the organ. From 
the freenum, the skin spreads out fan-like in the concavity of 
the organ, to surround the corpora cavernosa. The corpus 
spongiosum and urethra are absent, but the place of those 
structures is taken by short dense bands of fibrous tissue, 
which are met with in the operation, and will be duly referred 
to. In the peno-scrotal form of hypospadias, the urethral 
orifice will be immediately in front of the scrotum, but the 
penis will be malformed, and incarcerated in the same manner 
as in the more complete form just described. It will also be 
amenable to operative treatment, such as I am about to describe, 
with only such modifications as are obvious. In the milder 
penile forms of hypospadias, in which the organ is perfectly 
free, and in which there will be no obstacle to its utility as a 
sexual organ, no operation is, in my opinion, called for. 

The Two Aims of the Operation.—It is obvious that the 
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victim of hypospadias suffers from two grave disabilities. He 
can never be capable of sexual congress; and he will be unable 
to micturate as other men perform that act. The two aims 
of the operation must therefore be (1) to release the organ 
from all its bonds, so that when erect, it shall be straight; and 
(2) to continue the urinary channel forward from the perineal 
opening to the end of the penis. My method consists of two 
operations. At the first operation, the penis is released and 
straightened and the glandular portion of the urethra is 
formed, and lined with preputial skin. At the second opera- 
tion, the perineal and penile portions of the urethra are formed 
and closed, so as to complete the channel from the perineal 
opening to the glandular urethra. For this operation, supra- 
pubic drainage is employed. A year or more should be per- 
mitted to elapse between the two operations. In all the dia- 
grams, the mucous membrane of the open perineal urethra is 
represented black; the shaded areas represent raw surfaces. 

First Operation.—Preparatory to the operation, the 
patient, if a child, should be put into a double long splint for a 
day or two beforehand. ‘The position at the operation will be 
the extreme lithotomy position, with the buttocks well raised 
on pillows to suit the surgeon’s convenience. The steps of the 
operation are indicated by Roman numerals. 

I. The glans is seized in a suitable tenaculum and drawn 
upwards with the left hand. The surgeon feels the fan-like 
freenum of skin binding down the penis and divides it trans- 
versely, liberating the glans. He continues the division of the 
skin freely on both sides until the body of the organ is reached; 
it will then be only partially straightened. He now finds the 
organ held down by dense fibrous bands, which occupy the place 
of the corpus spongiosum in the concavity of the penis. The 
more prominent of these bands are dissected out clean, and any 
remaining portions, together with tight portions of the sheaths 
of the corpora cavernosa are snipped with scissors, as they are 
felt to be made tense by the upward traction on the glans. This 
process is continued until the penis is completely released and 
can be drawn out straight. The result of this proceeding will 
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be the long diamond-shaped raw surface represented in Fig. 2; 
the lateral angles of the diamond (C C’) are formed by the 
ends of the transverse cuts through the fan-like frenum. Note 
that the transverse incisions must be so directed as to bring the 
lateral angles moderately high up near the glans and not down 
near the root of the penis. 

II. The cutting of the channel through the glans for the 
reception of the glandular urethra. (Fig. 3.) Take a fine 
knife, and, holding the glans firmly in the left fingers, enter 
the knife at the tip of the glans where the floor of the meatus 
is to be, and thrust it through until the point emerges in the 
apex of the raw surface, just at the base of the glans. The 
edge of the knife is towards the dorsum. Cut freely towards 


B 


the dorsum as the knife is being withdrawn (as indicated by 
the arrows in Fig. 3). 

III. Raw a small area of the glans on either side of the 
new meatus; this may be done by grasping the glans firmly and 
shaving off a fine layer that includes the meatus. (Fig. 4, A.) 
In these two diagrams (Fig. 4, A and B) the meatus is drawn 
much too small. The incision of the glans should be much 
more free than is here shown. 

IV. The first step in the cutting of the preputial loop with 
which the glandular channel is to be lined. Carry the knife 
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from one lateral angle to the other (c to c’) across the dorsum 
of the penis, giving the incision a slight curve upwards as in 
Fig. 5, A and B. 

V. Second step in the cutting of the loop. Parallel to the 
last incision make another below it (d to d’) as in Fig. 6, A 
and B; but in this case neither extremity of the incision is to 
reach the raw surface, but will rather take a slight deflection 
downwards at either end as represented in Fig. 6, A. Thus 
the dorsal loop of prepuce marked out by these two incisions 
retains a substantial connection at either end with the skin 
of the body of the organ. The width of this loop should be 
one-fourth to one-third inch, according to the size of the organ. 


VI. Detach this loop from its bed, until it can be lifted up 
and passed over the end of the penis (Fig. 7). 

VII. Turn the loop inside out, so that the cutaneous 
surfaces are opposed to one another. (Fig. 8.) 

VIII. Pass a sinus forceps through the channel in the 
glans, seize the loop and draw it through. (Fig. 9, A and B.) 

IX. The loop now protruding from the end of the glans 
is to be divided, and the two strips laid down over the raw 
surfaces on either side of the meatus, as shown in Fig. 4, B. 
They are neatly affixed with sutures, and the redundant portion 
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of each strip removed. The result of this step is portrayed in 
Fig. 10. 
X. It will now be found that all the skin edges will fall 


nicely into position, and are easily adjusted with sutures. The 
drawing of the loop through the glans will be found to have 
brought the lateral skin edges close together over the large raw 
surfaces, while the triangular flaps of skin attached to the 


\ 
| 
| | 


OPERATION FOR HYPOSPADIAS. 251 


\ NSS N KS SS i 
SSG S SS 
SS SS 
| 
WS SS 
\S 
[ ~ 
fr — 
--- 
\ 
\ 
N 
4 IN 


252 R. HAMILTON RUSSELL. 


glans will fit readily into the angle made by the loop with the 
skin of the body of the organ. (Fig. 10.) A narrow bandage 
of iodoform gauze wound a few times round the organ makes 
a suitable dressing. 

The child is put back into the splints on returning to bed 
and a rubber self-retaining catheter passed into the bladder 
through the perineal opening. In a patient old enough to be 
trusted, it would suffice for the catheter to be passed at inter- 
vals. No rod or any such appliance is to be placed in the 
glandular urethra. The reason for step III and the subsequent 
bringing of the strips of prepuce that line the glandular urethra 
well over on to the surface of the glans (step IX, Fig. 4, A 
and B) may require some explanation. It is designed to 
obviate the contraction of the meatus that will follow if the 
urethra terminates in a cicatricial ring, exactly at the meatus. 
By this device, stricture of the meatus is completely prevented. 

The final result of this operation after healing has taken 
place is depicted in Fig. 11, in which a bougie is shown passed 
through the glandular urethra. 

Second Operation.—The problem is now to construct a 
perineal and penile urethral channel that shall be continuous 
posteriorly with the existing urinary channel, and anteriorly 
with the new glandular urethra. The operation is divisible 
into the three following stages, which will be described in the 
order named: 

I. The preparation of the anterior penile urethra and the 
point of its junction with the glandular urethra. 

II. The preparation of the posterior penile urethra and 
the point of junction with the existing channel. 

III. The final closure by suturing. 

Suprapubic cystotomy must be performed and the bladder 
efficiently drained ; this may be done as a preliminary measure, 
or preferably (I think) left until the second stage has been 
completed, prior to the suturing. A pair of fine ophthalmic 
scissors and toothed forceps I have found very useful. The 
steps of this operation, which are not quite so easy to describe 
or to follow as those of the first, are as follows: 
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I. Starting anteriorly, note in Fig. 12 the two folds of 
skin (ab, ac) that diverge from the opening of the glandular 
urethra to be lost on the body of the penis; these are guides for 
the direction of incisions for making the penile urethra. 

Fig. 12 represents this region enlarged for clearness 
of demonstration ; a is placed at the urethral orifice beneath the 
apex formed by the two folds of skin ab, ac. 

Make first the short incision ad, which slits up the new 
urethra for about one-eighth inch. This will make the angular 
flaps dab and dac. Mentally complete the two triangles dab 
and dac by the dotted base lines db and de. 

II. With fine forceps and scissors seize each triangle in 
turn and cut it away along the base lines db and dec respectively. 
The appearance will be that portrayed in Fig. 13, which shows 
the cut edges of the two layers of skin of which the folds are 
composed; the inner layer is part of the preputial loop which 
has become the lining of the glandular urethra; the outer layer 
is continuous with the skin of the body of the penis. 

III. Start the lateral incisions for the penile urethra from 
the points b and c respectively, and carry them down the penis 
as indicated by the dotted lines (Fig. 13). It is clear that 
the penile urethra will be perfectly continuous with the glandu- 
lar portion (Fig. 14). We now leave this part of the field and 
turn to the perineum. Draw apart the cleft scrotum and 
observe the two following landmarks, which are represented 
enlarged and very diagrammatically in Fig. 15. 

(1) The fine ridge or crest (a a’) that separates the 
mucous membrane of the perineal urethra abruptly from the 
skin of the perineum. (Note that I wish a a’ to indicate, not 
the short straight line at the anterior extremity of the urethra, 
but the long u-shaped a a’ that passes backward round the 
urethral orifice, and forward again, as indicated by the little 
arrows in the diagram). 

(2) The surface line of the skin of the perineum (b b’) 
which overlaps a a’ posteriorly more than is shown in the 
diagram. Between these two lines, a a’ and b b’, there is an 
area of skin, broad behind and gradually narrowing anteriorly, 
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that is to be removed, leaving a raw surface. Proceed as 
follows: 

IV. A short median incision backward through the skin 
only, so as to completely expose to view the hinder part of the 
perineal urethra and the existing orifice. This incision will 
create the small quadrilateral raw surface shown in Fig. 16. 

V. Separate accurately the perineal mucous membrane 
from the skin, along the u-shaped line a a’. A good way to do 
this is to take fine scissors and clip away the thin crest that 
separates mucous membrane from skin along the line a a’. 
Note that this procedure must be carried forward only so far 
as to the point where the dotted lines meet the perineal urethra 
(Fig. 16). At this point the mucous membrane must be left 
and the demarcation continued forward in the form of an 
incision along the dotted lines (c c’). This is to obviate undue 
narrowing of the urethra, with which we are threatened at this 
spot. The line of separation between urethra and other 
structures having been thus laid down, dissect away all the skin 
intervening between a a’ and b b’, as indicated by the shading 
in Fig. 17. This will leave a broad raw surface in the peri- 
neum, narrowing as it passes forward. 

VI. The operator must now strike a line for the lateral 
incisions that have been already made in the penile portion. In 
doing this, he for the first time seems, as it were, to leave the 
track and travel across country through, it may be, rather 
doubtful-looking scrotal tissue. He must just plan his incisions 
so as to make the junction of the penile with the perineal 
urethra uniform in calibre with the rest. Although this has 
been the only point in the procedure at which I have experi- 
enced some feeling of uncertainty, healing has been quite satis- 
factory in this part in both my cases. 

VII. The entire length of the new urethra has now been 
marked out. The skin composing it is now to be carefully 
raised on either side, working towards the median line, suffi- 
ciently to permit it to fold easily over to make the new urethra, 
without the least tension. All is now ready for the suturing. 

VIII. Fig. 18. The new urethra and the skin of the 
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penis are now brought together throughout by a series of 
sutures. Each suture includes four layers of skin, the needle 
passing in order through outer skin and urethral skin of one 
side, then through the urethral skin and outer skin of the other. 
I need not dwell on the necessity for extreme delicacy and 
accuracy in the performance of this final step of the operation 
on the penile portion of the urethra, which is the only part of 
the operation in which the result is at all precarious. The 
perineal portion, where the surface is broad, scarcely needs 
any suturing; the sutures there will, of course, just miss the 
mucous membrane. 

Fig. 19 shows the operation completed. 

The penis is dressed as before by bandaging with an 
iodoform gauze bandage, and a pad of the same material is 
applied to the perineum. The patient is placed in his splints 
with the bed-foot raised. The after treatment is that of a case 
of suprapubic drainage. It should be possible to dispense with 
the drain in a week or ten days. 

It will be noted that the foregoing description is somewhat 
different from that given in Jacobson’s ‘“ Operations.” My 
experience in my second case has shown me that it is wiser to 
be content with forming only the glandular portion of the 
urethra at the first operation, leaving the penile and perineal 
portions to be formed together at the second, as I have here 
described. My original suggestion was to form the penile and 
glandular portions together at the first operation, leaving only 
the perineal portion for the second. The new plan is the better, 
if for no other reason than that the patient will be older, and 
the conditions more favorable to the good healing of the penile 
portion of the urethra, which is the only precarious part of the 
undertaking. Had I done this, the result would, I think, have 
been perfect in the second case, instead of imperfect. 

Age at Which the Operation Should be Undertaken.— 
Other things being equal, the larger and more substantial the 
parts and the tissues, the better; therefore, the nearer to man- 
hood the better. Social considerations, however, indicate 
strongly that the operation should be undertaken about the age 
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of 8 or g years or thereabouts, provided the parts are fairly 
well-developed; for it is obvious that a boy will be in a large 
measure debarred from association with his fellows if he is 
unable to micturate in masculine fashion. Under no circum- 
stances, however, should any attempt at operation be made at 
an earlier age; and if the penis is ill-developed, operation must 
be postponed until the child is older. An operative failure will 
mean not merely that the operation will have to be repeated, 
but what is of greater importance, that any future operation 
will be gravely prejudiced by the presence of cicatricial tissue. 

My first case has been already published (vide British 
Medical Journal, November 17, 1900), but I am enabled to 
give the following recent notes: 


After History of Case I—This boy was operated upon in 
1899, being then in his ninth year. The result was a perfectly 
released penis, and complete closure of the urethra with the 
exception of a small hole just behind the glans. I have been 
fortunate in obtaining a report on his present condition through 
the kindness of Dr. Bush, of Rutherglen, Victoria, who visited 
him at my request, and has furnished me with the following 
interesting particulars. The boy has now turned 16 years. The 
glandular urethra is patent and the greater part of the urine 
passes through it, but some comes through the hole in the urethra ; 
this hole would just about admit a small wax match. The left 
testis has descended, and is apparently normal in size and shape, 
and is contained in a definite scrotal sac. The right testis has 
not descended, and the position of its sac is occupied by a labium- 
like eminence seemingly composed of scrotal tissue. Dr. Bush 
formed the opinion that the penis would be quite efficient as a 
sexual organ, provided the rest of the sexual apparatus becomes 
normally functional, but he adds the following remarkable but 
somewhat disquieting particulars. The boy has developed fem- 
inine breasts ; “ not a mere slight swelling of the male breast, but 
such a breast as you would expect to find on an average virgin 
of the same age. There is a well-developed nipple, surrounded 
by areola in each case, and the breast has the lobulated glandular 
feel of a virgin breast. The diameter of each is approximately 5 
inches, and they are noticeable by their size when only a shirt 
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Case II. Result. 
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is worn.” The boy’s appearance in general is feminine. I had 
asked Dr. Bush to inquire whether he had been always able to 
micturate in the presence of other boys, or to strip in their com- 
pany, without the secret of his malformation being detected; 
but Dr. Bush ascertained that he had never done either of these 
things, owing to bashfulness. So far as was ascertainable by 
cautious questioning, there did not seem to have been any kind 
of sexual awakening, but Dr. Bush very wisely did not pursue 
this line of investigation. 

Case I].—This patient passed the first three years of his 
life as a girl; his true sex was only discovered on his being 
brought to me at the Children’s Hospital to be operated on for an 
inguinal hernia. The male organ was very small, but it subse- 
quently developed well, and | performed the first of the two 
operations for hypospadias in the eighth year. The method fol- 
lowed was that described in my original article and in Jacobson’s 
“Operations.” The formation of the glandular urethra was per- 
fectly successful, but the bringing together of the long flaps to 
form the penile urethra was not satisfactory, and to this fact 
is due, I believe, the incomplete success of the second operation. 
In fact, the first operation resulted only in the formation of the 
glandular urethra, so that I was left with the penile and perineal 
portions to be formed at the second, exactly as I have described 
above, but with the great disadvantage that the penile skin had 
been damaged. The result is shown in the photo taken by my 
house surgeon, Dr. Balcome Quick (Fig. 20). It will be seen 
that there are one or two holes in the penile urethra, and I do not 
consider this a good result or a fair indication of what is to be 
expected from this method. Nevertheless, the boy’s two great 
disabilities have been so far removed that it is doubtful whether it 
is worth while to do anything further. I intend to wait until the 
period of puberty has passed, and if he then desires it, it should 
not be difficult to remedy the defects in his penile urethra with 
the aid of another suprapubic cystotomy. 

Comparison with Duplay’s Method.—Duplay’s method 
consists of three operations, of which the aims are as follows: 

(1) The releasing and straightening of the penis. 

(2) The tunnelling of the glans without any attempt to 
make a lining membrane to the urethra. 

(3) The covering in of the perineal urethra, the forming 
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of the penile urethra, and the end to end junctioning of the 
three portions of the urethra as may best be managed. It is 
scarcely to be wondered at that this last operation is admittedly 
liable to multiply itself almost indefinitely and I suspect usually 
to fail ultimately. I wish to be scupulously fair, but I am 
honestly at a loss to determine whether the success or the | 
failure of this last part of the operation would be the greater 
misfortune for the patient. 

Thus, I hold that the defects of Duplay’s operation are 
that the glandular urethra is a mere sinus through cicatricial 
tissue, and that there is very imperfect continuity between the 
three portions of the urethra. Either of these defects alone 
would, I submit, be absolutely fatal to any claim for excellence 
that could be put forward on behalf of Duplay’s operation. 
Both these objections are met in the foregoing method of two 
operations that I have described. Moreover, I would further 
point out, what any surgeon who has closely followed my 
description will perceive, that the two operations I have de- 
scribed are not really difficult. Surgeons leaning towards 
plastic work will easily obtain perfect results by this method. 

Duplay’s operation, on the other hand, is not merely 
extremely difficult; it is in my opinion virtually impossible. 
By this I mean that although doubtless the patient’s condition 
would be greatly improved by the releasing and straightening 
of the penis, it is impossible to obtain a satisfactory result in 
respect of the urinary passage. Surgeons are always gratified 
at achieving successes in plastic work and pleased to display 
them, and there is no class of surgical cases so suitable and 
interesting to submit for inspection at medical societies and 
so forth. I have, however, never in my life known a surgeon 
anxious to show a result obtained by Duplay’s operation for 
hypospadias. Is it vain for me to cherish the hope that I may 
hear of very gratifying results obtained by the skilful carrying 
out of the procedures that I have described with, I fear, almost 
wearisome minuteness, in this paper? 

For the beautifully executed diagrams that illustrate this 
paper, I am indebted to my friend, Dr. Oswald Shields. 
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A MALE PSEUDO-HERMAPHRODITE.* 


BY JAMES 3. STONE, M.D. 
OF BOSTON 
Surgeon to the House of the Good Samaritan; Assistant Surgeon to the Infants’ Hospital; 
Junior Assistant Surgeon to the Childrens’ Hospital; Assistant in Surgery in the 
Harvard Medical School. 

Mary X., 2 years old, living in Boston, was admitted to the 
General Surgical Service of the Children’s Hospital on March 
24, 1905. 

When 2 months old a lump had been noticed in the right 
inguinal region, which was tender to touch. A truss had been 
fitted to hold back the mass, but little benefit had come from its 
use. The child was in excellent general condition. The right 
inguinal canal was larger than the left. A hernial sac could be 
plainly felt. Occasionally a firm rounded mass appeared which 
was supposed to be an ovary. 

At the operation for the cure of the hernia the mass was 
found which it was thought must be an ovary. It was so inti- 
mately connected with the hernial sac that it was excised and the 
wound closed exactly as in any operation for the radical cure of 
hernia. The convalescence was normal ; the child was discharged 
well. The report of Dr. H. C. Low, given below, showed the 
mass removed to be a normal testicle. 


Specimen consists of an oval piece of tissue resembling an ovary. It 
is covered with a glistening membrane; it measures 2.1 cm. x I.I cm. x 
0.4 cm. Attached to one side of this in a rounded cord of tissue. 
Although resembling an ovary there is no sign of the Fallopian tube. 
Microscopical examination made from three different parts of the tissue 
shows that it is a testicle; the characteristic lobules and tubules of the organ 
are clearly seen; the epididymis is shown in two of the sections; the vas 
deferens and part of the corpus Highmori can be recognized in one part. 
The whole free surface is covered with a layer of flat epithelium. 
Anatomical diagnosis: Normal testicle. 


On August 16, 1906, she was readmitted. A similar hernia 


*From the General Surgical Service of The Children’s Hospital, 
Boston, Mass., Service of Drs. H. L. Burrell, H. W. Cushing, and J. S. 
Stone. 
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had appeared on the left side, containing a similar mass which 
was this time supposed unquestionably to be a testicle. Under 
ether a most careful examination was made of the external 
genitals. The vagina was found to admit a probe easily for an 
inch. The vagina was, as is normal in a child not 4 years old, 
too small to admit the finger. Through the rectum it was impos- 
sible to feel any uterus or ovaries. Neither could any be felt by 
the finger introduced into the abdomen at the time of the second 
operation to be described. 

The question presented was interesting. The hernia re- 
quired operation. The testicle had to be dealt with in some 
manner. 

Here was a child named and brought up as a girl for 4 years. 
The external genitals offered not the slightest variation from 
those of an absolutely normal girl. The vagina was 1 inch deep. 
There was no uterus. One testicle had been removed. The 
other testicle must be removed or left. It seemed wiser to remove 
the remaining testicle and allow the child to grow up as a girl 
without male characteristics than to attempt to undertake to 
convert her into a boy with one testicle and female genitals or 
leave her a girl with the probability that at puberty male char- 
acteristics would develop. The left testicle was therefore also 
excised and the hernia cured. The photographs, taken by Dr. 
A. W. George, show the facial appearance and the external 
genitals. (Figs. 1 and 2.) The report of Dr. Low follows: 


August 22, 1906.—Specimen consists of piece of tissue, measuring 
1.9 m. X 0.9 cm. x 0.5 cm., covered with a smooth, shiny membrane; and 
from one side extends a short cord of tissue, 3 mm. in diameter and 1.5 
cm. long. 

Microscopical examination shows the typical tissue of the normal 
testicle; the lobules, the epididymis, and the vas deferens are easily 
recognized. The wall of the vas deferens is somewhat thickened and 
there is some exudation of round cells in it. Anatomical diagnosis: 
Testicle with slight chronic inflammatory process. 


Photograph showing features cf Mary X. 


Fig. t. 
mahi 
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Photograph showing the external genitals. Note the entire absence of 
the male sex characteristics. 


FIG. 2. 
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A NEW RETRACTOR TO BE USED IN SUPRAPUBIC 
CYSTOTOMY. 


BY GEORGE WALKER, M.D., 


OF BALTIMORE, MD., 
Associate in Surgery, Johns Hopkins University. 


HAVING experienced much difficulty after a suprapubic 
opening in obtaining a good view of the floor of the bladder 
by means of the ordinary retractors, Dr. William Fisher and 
I had made, to facilitate this exposure, a new one, a cut of 
which is herewith given. 

Description of the instrument: Length of the handle a, 7, 
10.5 cm.; length of the whole shaft a, b, 20 cm.; width of 
blade e, f, 2 cm.; length of straight vertical piece, b, c, 4.5 
cm.; length of whole vertical piece, including curve b, g, 9.5 
cm.; radius of curve /, 3.3 cm.; distance from lower end of 
straight vertical piece to tip of curve c, d, 5 cm.; distance from 
tip of curve to perpendicular drop from straight vertical d, g, 
2.5 cm.; the lower end of the curve is cut off so as to set 


back and in this way gives equal retraction without obscuring 
the view. 


The size of the instrument herein described I have found 
well adapted for average individuals. For very fat abdomens 
the retracting blade should be made deeper; that is, the straight 
vertical piece longer. 

This instrument has proved very satisfactory and much 
superior to the ordinary retractors. It not only gives a most 
excellent view, but by its peculiar shape it raises the floor of 
the bladder and makes it more accessible to the operator. 
Three are ustially necessary—one on either side and one in 
the upper angle of the wound. 
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MULTIPLE FRACTURES. 


WITH AN ANALYSIS OF 240 CASES AND A REPORT OF SIX PATIENTS WITH 
MULTIPLE FRACTURES OF THE UPPER EXTREMITY.* 


BY ASTLEY P. C. ASHHURST, M.D., 


OF PHILADELPHIA. 


Very little is to be found in systematic works on surgery 
on the subject of multiple fractures; and, though there have 
been isolated reports of such cases, the subject, it seems to me, 
has not received the attention which it deserves. My own 
attention has been called to it from the unusual experience of 
having under observation at the Episcopal Hospital during 
less than five years, six patients with multiple fractures involv- 
ing one upper extremity. 

Malgaigne, almost alone among the writers of special 
monographs, consecrates some paragraphs to the questions of 
the frequency and prognosis of cases of multiple fractures. 
Among 2358 fractures from the records of the Hotel-Dieu, 
he found 30 cases of multiple fracture, or 1.28 per cent. of the 
whole number. Among 5057 fractures which have been treated 
at the Episcopal Hospital within the last five years (1902-1906 
inclusive), I have found records of 73 instances of multiple 
fractures, or 1.44 per cent. 

According to Bruns, a series of 124 cases of multiple frac- 
tures was collected by Weber, Moritz, and Leisrink. Bruns 
found that among these patients the mortality was 40 per cent., 
no cases, of course, being included in which the original injury 
produced immediate death. The rarity of multiple fractures is 
due to this very fact, that so many patients die almost immedi- 
ately after the injury. Among the 73 cases at the Episcopal 
Hospital, there were 20 deaths, a mortality of 27.4 per cent. | 
In calculating this percentage, not only have cases of crush of 


* Read before the Philadelphia Academy of Surgery, April 1, 1907. 
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the extremities, calling for immediate amputation, been ex- 
cluded from the list, but those patients admitted in a state of 
profound shock, and dying in a few hours without reaction, 
have also been omitted; so that I think it is fair to conclude 
that 27 per cent. is close to the true mortality at the present day 
from multiple fractures themselves, without the added deaths 
that would be attributed to lesions of the brain and internal 
organs. 

For the sake of comparison, the mortality of fractures in 
general may be seen from the following figures, which show 
that multiple fractures are just about ten times more dangerous 
than others: 


PROTESTANT EpiscopAL HosPITAL, CASES OF FRACTURE 1902-1906. 


Year. Cases. | Recovered. | Died. oo —_ 


Multiple fractures in general may be conveniently classi- 
fied in three groups, as follows: I. Fractures of the skull or 
trunk and the extremities; ¢e.g., of the pelvis and the thigh, of 
the skull and the arm, of the spine and the foot, etc. II. Frac- 
tures of different extremities, including (a) Similar fractures, 
e.g., of both legs, of both forearms, of both clavicles, ete. ; 
and (b) Dissimilar fractures, e.g., of the leg and the forearm, 
of the arm and the thigh, of the thigh and the opposite leg, etc. 
III. Multiple fractures confined to one extremity, as of the 
femur and one or both bones of the leg; of the humerus and 
one or both bones of the forearm, etc. 

It is not usual to consider a fracture of two or more 
parallel bones, as of the ribs, or both bones of the forearm, or 
of the leg, as an instance of multiple fracture; still less should 
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a comminuted fracture, or even a multiple fracture of a single 
bone, be so considered. The latter injury is more correctly 
designated as a double fracture, a triple fracture, etc. 

The accompanying table gives the distribution in 240 
cases of multiple fractures, which have been collected from the 
following sources: Malgaigne, 30 cases; Index Catalogue of 
the Surgeon-General’s Office, Series I, 100 cases; Series IT, 37 
cases; Records of the Episcopal Hospital, 73 cases. 


DISTRIBUTION OF MULTIPLE FRACTURES. 


Mal- 


S.G.0.,I. S.G.0.,I1.| P. E.H.| Total. | Per cent. 


| gaigne. 

I. Skull and extremities. 7 13 8 II 39 16.25 
Trunk and extremities. 6 10 | 
Skull and trunk ...... I 8 3 I 13 5-41 
5 3 2 10 | 4.20 

| 
II. Different extremities: | | 
Similar lesions ....... Io | 6 | 6 | 7 29 ~| «12.08 
Dissimilar lesions. . . . . 6 | 20 70 29.16 
III. One extremity : | | | 
Upper extremity... 15 6.25 
Lower extremity ..... | me | 
| 30 100 | 37 73 240 100.00 


In addition to the above cases, Dr. W. J. Taylor and Dr. 
H. R. Wharton have each reported a case of such extensive 
multiple fractures that they deserve a class to themselves. Dr. 
Taylor’s patient, who recovered, had in the left upper extremity 
fractures of the humerus through the surgical neck and through 
the middle of the shaft, and also of the radius and ulna close 
to the wrist; while in the right upper extremity she had a 
T-fracture involving the condyles of the humerus, a fracture 
of the radius and ulna in their upper third, and of the radius in 
its lower third. Dr. Wharton’s patient, besides a compound 
fracture of the nose, had a fracture of both bones of each 
forearm, and a fracture of both thighs; he did well for a week, 
and then died rapidly, possibly of fat embolism. 

The mortality of the various combinations of fracture may 
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be seen in detail in the following analysis of the Episcopal 
Hospital cases : 


MorRTALITY OF MULTIPLE FRACTURES AT THE EPpiIscopAL HospI!TAL, 


1902-1906, 


| | Mortaliey 
Total. per cent. 


I. Of skull or trunk, and extremities : 
Upper extremit 
t. Skull and { 
Upper extremity 
Lower extremity 
3. Skull and trunk 
4. Trunk alone 


2. Trunk and 


II. Of different extremities : 
1. Similar Lesions : 


2. Dissimilar Lesions : 
Upper and lower extremities. ... 
Both upper extremities 
Both lower extremities 


III. Confined to one extremity : 


Upper extremity 
Lower extremity 


The great amount of violence which attends the produc- 
tion of all these fractures makes the prognosis necessarily 
grave, and renders the prospect of recovering useful limbs 
more dependent upon the character of the injury than upon 
the treatment employed. When the head or trunk is involved, 
the injury is more apt to be due to a fall from a height, or to 
the patient being caught in machinery and tossed against the 
walls of the room. It is often due to the patient being struck 
and thrown by a locomotive or a trolley car. In the second 
class the patient is more apt to have been injured by a crushing 
force, as the passage of a wheel over the extremities, or the 
fall of a heavy beam. In the third class, which is the smallest 
of all, and to which all of the patients reported to-night belong, 
falls and machinery accidents hold about equal place. In the 
18 examples of this injury which it has been possible to find 


bis 6 | 6 
3 5 | 2.50 
@ | 8 | 
| 
| 3 fe) | 
| 6 | 6 
7 | 2 | 22.50 
| | | 
73 | 53 | 20 | 27.4 
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recorded, the cause in 4 is unknown; in 7 the patients were 
caught in revolving machinery, in 5 they were injured by falls, 
and in 2 the accident was due to their being knocked down, 
run over, and dragged by moving vehicles. 

In such severe injuries as these it is frequently impossible 
to do more for the patients when they are first admitted than 
to combat the shock. Thus in one of the cases reported 
to-night, reduction of a dislocated hip was not accomplished 
until the third day after admission; and in another patient 
over three weeks elapsed before his precarious condition made 
it seem advisable to have him removed to the second floor for 
skiagraphic examination. It is on this account that accurate 
coaptation of the fragments cannot always be obtained, as well 
as for the reason that the injuries to the soft parts are often 
of more pressing importance. 

The chief difficulty in the treatment of multiple fractures 
involving the upper extremity consists in the fact that many of 
these patients are necessarily confined to bed for a number of 
weeks after the injury, and that therefore deformity in the 
humerus is hard to prevent, since the weight of the forearm, 
which is available in the ambulatory treatment of fractures of 
the humerus, cannot be used when the patient is confined to 
bed. This fact, together with the absolute obliteration of all 
landmarks from cedema, was the cause in Case I of the pro- 
jection of the lower fragment at the shoulder joint, so as 
nearly to penetrate the skin, necessitating excision. In Case 
III the muscular contraction was so violent and spasmodic 
that even the use of weight extension to the lower fragment 
of the humerus, while the patient was in bed, suggested by 
Dr. Hutchinson, together with heavy shot bags over the seat 
of fracture, was not sufficient for a long time to keep the 
fragments in position. 

In spite of the gravity and extent of the injuries, if once 
the patient survive the immediate effects of the accident, there 
is no good reason why union of the fractures should not occur, 
and the limbs prove eminently useful. Indeed, Dupuytren 
contended that the very multiplicity of the fractures tended 
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to promote rapid healing, since the pain, discomfort, and 
inflammatory reaction are distributed among many parts, 
instead of being concentrated in one: somewhat upon the same 
principle, I suppose, that it is said a man does not feel the 
dentist treading on his toe while his tooth is being pulled. 


Fic. 1. 


Case” 1.—Fracture of acromion, of surgical neck of humerus, of internal epicondyle, of 
olecranon, of radius, and compound fracture of ulna. 
Dupuytren says (I quote from Packard’s translation of Mal- 
gaigne) “that the danger of wounds and fractures, although 
doubtless increased by an increase in their number, is still not 
in direct ratio with that number. At first sight, one would 
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presume that several fractures complicating one another would 
naturally react unfavorably, each one thus giving rise to graver 
symptoms than if it had occurred alone. Now, the contrary 
is true; when there are several fractures, each one induces 
slighter symptoms than if it were by itself; and Dupuytren, 
after at first viewing this fact with astonishment, became 
assured of it, and looked for it subsequently, as natural and to 
be expected.”’ These remarks of Dupuytren prove the correct- 
ness of that saying of Heister: “In predicendis fracturarum 
eventibus magna utique chirurgis opus est circumspectione.” 

I am indebted to my chiefs at the Episcopal Hospital for 
permission to report the following cases. The first four, in 


Fic, 2. 


CasE I.—After excision of part of shaft of humerus, arm was dressed at right angle with chest. 


the services of Drs. Neilson, Deaver, and Harte, came under 
my care as resident; and the two last were treated this winter 
in the out-patient department : 


CasE 1.—Michael C., 15 years (P. E. H. No. 867), admitted 
May 6, 1902, had fallen 40 feet from the side of a ship where he 
was at work, landing on the dock. Diagnosis: Fracture of both 
bones of forearm, in lower third (compound of ulna) ; fracture 
of olecranon; fracture of internal epicondyle of humerus; high 
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fracture of surgical neck of humerus; fracture of acromion pro- 
cess of scapula; shock. The fractures all involved the right side. 
The dressing consisted of a Bond splint, an axillary pad and a 
shoulder cap of binder’s board; the arm was bandaged to the 
chest, the elbow being extended and the forearm in supination. 
The dressings were changed every other day at first, owing to the 
very great cedema. Ice-caps were applied to the arm from shoul- 
der to elbow. ‘The cedema in a few days became so great that it 
was uncertain whether gangrene might not ensue. 

May 11.—The cedema is less. The. wound of compound 
fracture of ulna is healing. 

May 22.—Union progressing. Bone projecting beneath skin 
of shoulder thought to be comminuted acromion. Shoulder very 
black and blue. No landmarks palpable yet. 

May 29.—Anterior obtuse angled splint, and posterior 
straight splint to forearm. Binder’s board shoulder cap as before. 
Union apparently firm throughout. At normal site of coracoid 
process, below clavicle, is a bony prominence, apparently too large 
for coracoid, but it seems hardly possible that it is the head of 
humerus in subclavicular dislocation. The comminuted acromion 
moves with, and seems immovably fixed to shaft of humerus. 

June 1.—Skiagraph of shoulder joint shows high fracture of 
surgical neck of humerus, upper end of lower fragment almost 
jutting through skin below acromion. The head of humerus is 
apparently in glenoid cavity. (Fig. 1.) Out of bed in wheel- 
chair. 

June 3.—Walking about ward. Four weeks since injury. 

June 5.—Operation: Partial excision of right humerus, by 
Dr. Thomas R. Neilson. Ether. Incision in line of deltoid 
fibres from acromion down about 5 inches. Muscular fibres 
separated and bone bared. Shaft of humerus united by fibrous 
union in malposition with head of humerus. Fracture below 
anatomical neck. Fragments separated, shaft turned out through 
wound, and about 1% inches excised, subperiosteally, with saw 
and nippers. End of shaft returned and fractured parts put in 
good position. This was accomplished by abducting the arm to 
a right angle with the body. (Fig. 2.) TIodoform gauze drain, 
silkworm gut sutures. Arm dressed in semipronation, and held 
at right angles with body by long right angled splint. Short 
posterior splint to forearm, and shoulder cap of binder’s board. 
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June 6.—Dressings reinforced on account of bloody ooze. 
Much pain all night, none to-day. 

June 9.—Dressed. Parts in excellent condition; about half 
of gauze drain removed. The fractures of forearm show slight 
anterior bowing. No special dressing for olecranon. 

June 12.—Dressed. Drain entirely removed. No oozing. 


Fic. 3. 


CaseE II.—Fractures of surgical neck of humerus, of olecranon, and of radius. 


June 15.—Dressed. Looped stitch at site of drainage tight- 
ened. All other sutures removed. 

June 19.—Arm put at angle of 45° with body, with acute 
angled anterior splint in axilla. Slight anterior prominence of 
head of humerus corrected by a pad. 
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June 22.—Out of bed. While in bed lay very quietly on 
back. The best patient I ever had. 

June 24.—Dressed with obtuse angled internal angular splint. 
Considerable pain in flexing elbow to this extent—about 135°. 

June 30.—Dressed with right angled internal angular splint 
(Physick splint). 

July 2.—Fergusson’s dressing for fractures about shoulder. 
No splint to forearm, which is carried in bandage sling at wrist. 

July 3.—Discharged cured ; to return to Dispensary for occa- 
sional dressings. 

February 20, 1907.—Returned in answer to letter. All func- 
tions of upper extremity are perfect, including rotation of fore- 
arm, and external rotation of humerus. From the left acromion 
to the head of the radius measures 29.5 cm. On the injured side 
the distance is 26.5 cm. There is no visible or palpable deformity 
anywhere. The patient, now a grown man, does heavy laboring 
work, and would not know his arm had ever been injured, except 
that it is a little shorter than the left, and he is therefore obliged 
to have his clothes made to order. 

Case 2.—E. B., 38 years (P. E. H. No. 1083), admitted June 
1, 1902, was a fireman, and had fallen from a ladder. The 
height is not known. Diagnosis: Fracture of radius in lower 
third, fracture of the olecranon, and high fracture of surgical 
neck of humerus, all on the right side. Dressing: A straight 
anterior and short dorsal splint to forearm, the fracture of 
humerus being masked by great swelling. 

June 5.—Skiagraph shows fracture of shoulder. Dressed 
with long straight anterior splint, from axilla to finger tips, and 
short dorsal splint to forearm, which was held in semipronation ; 
shoulder cap of binder’s board, and arm fastened to chest by 
broad binder. Lies on back very quietly. Redressed from time 
to time. 

July 2.—Out of bed, elbow still in full extension. 

July 3.—Obtuse angled internal angular splint applied ; short 
posterior splint to forearm, and shoulder cap. 

July 5.—Right angled internal angular splint, other dress- 
ings as before. 

July 7.—Fergusson’s dressing applied. Over 5 weeks since 
injury; all fractures firm, little deformity. Discharged. 

It has been impossible to trace this patient. 
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CasE 3.—J. C., 38 years (P. E. H. No. 2029), admitted 
September 27, 1902, was a pipe-fitter, and fell 40 feet from scaf- 
folding, striking earth with left arm and shoulder. No un- 
consciousness. On admission: mind clear, considerably shocked. 


FIG. 4. Fic. 5. 


Case III.—Fracture of L. humerus Case IV.—Fracture of L. hum- 
below insertion of Deltoid, and Colles’s erus below insertion of deltoid; 
fracture of L. radius. (Also disloca- Colles’s fracture L. radius, and 
tion of R. hip.) fracture of L. ulna, lower fifth. 


Diagnosis: Fracture of humerus below insertion of deltoid, and 
Colles’s fracture of radius, both on left side; dislocation of right 
femur into ischiatic notch, where head of bone is easily felt: 
shortening 114 inches, adduction, and inversion of the affected 
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limb. Deformity of fractures easily corrected by extension and 
manipulation. Dressing: Bond splint to forearm; short internal 
splint to humerus, with shoulder cap of binder’s board. Dislo- 
cation of hip not reduced on account of shock. 

September 28.—Patient has reacted well. Under ether an 
unsuccessful attempt made to reduce dislocation by flexion and 
circumduction. 

September 30.—Dr. Harte, with Drs. Neilson and Deaver in 
consultation. Patient again etherized, and hip successfully re- 
duced by manipulation and vertical traction. Buck’s extension 
and sand bags. 

October 1.—Arm dressed. Colles’s fracture in good posi- 
tion, forearm in semipronation. Fracture of humerus below del- 
toid in very bad position indeed, lower fragment drawn up into 
axilla, and upper jerking out against skin. With considerable 
difficulty fragments were brought into position and maintained 
with firm bandaging of shoulder cap. Hip painful. Patient very 
restless. Temperature 100° to 101° F. Ordered to take potas- 
sium bromide, gr. xx, every 3 hours. 

October 4.—Dressed. Humerus recurs to its deformity as 
soon as bandages are removed, and probably was not in good 
position even before unbandaging. 

October 5.—Dr. Hutchinson recommended weight extension 
from elbow. This was applied, with forearm in full pronation, 
and with upper arm abducted from body to angle of 45° This 
dressing completely corrects the deformity. Shot bags laid on 
top of arm, over shoulder cap. Temperature nearly normal. 

October 10.—Dressed. No union in humerus; deformity is 
apparently fairly well corrected when shoulder cap is in place. 
The upper fragment of Colles’s fracture is in dorsal deformity, 
being supinated by the biceps, whereas the forearm must be kept 
in full pronation while weight extension is maintained. Patient 
is extremely contrary; will not lie still, pulls off bandages, kicks 
sand bags on floor, and seems to do everything possible to retard 
his cure. He has no delirium, and seems to be restless for the 
mere sake of aggravating his disorder. 

October 17.—Dressed; some union of humerus. Extension 
to arm continued. Deformity less. Patient very much quieter. 
Hip extension removed. Three weeks since injury. 

October 24.—Dressed. Four weeks since injury. Radial 
union good: position good; wrist a little stiff. Lower fragment 
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of humerus still tends to draw upwards and inwards. Patient of 
model deportment. 

October 31.—Extension removed from arm. Five weeks 
since injury ; 26 days since extension was applied to arm. Union 
in humerus quite firm. Little visible deformity; fair amount of 
callus. Arm brought in to side of chest; Bond splint left off; 
elbow flexed with difficulty to nearly a right angle; and a modi- 
fied Fergusson’s dressing applied. During use of extension to 
humerus, forearm was at angle of about 105° with arm, and 
elbow is now quite stiff. Sitting up makes patient faint and 
giddy. Right knee and leg feel somewhat numb. Functions 
normal, no pain at hip. 

November 14.—Soon after last note got out of bed, and 
to-day was discharged. 

February 19, 1907.—Returned in answer to letter. Still em- 
ployed at Cramp’s ship-yard, and says his arm is perfectly useful. 
There is no noticeable deformity. There is 0.5 cm. shortening in 
the fractured humerus, none in the forearm. No callus felt any- 
where. Can completely extend elbow, but flexion beyond 80° 
is impossible. Pronation of forearm is complete, but supination 
is only about three-fourths complete—that is to say, there is rota- 
tion of about 135° instead of 180°. 

CasE 4.—A. W., 65 years (P. E. H. No. 2387), admitted 
November 12, 1902, fell against the steps of the house where she 
lodged, while intoxicated. History of accident is incomplete. 
Diagnosis: Fracture of humerus below insertion of deltoid, Col- 
les’s fracture of radius, fracture of ulna in lower fifth—all on the 
left side; acute alcoholism, general contusions, acute bronchitis, 
lacerated wound of left eyebrow. Dressing: Bond splint, fore- 
arm in full supination; elbow extended; shoulder cap, axillary 
pad, arm bandaged to side. Lies on back in bed. 

November 14.—Developed delirium tremens. 

November 15.—Dressed. Fractures in fairly good position. 

November 17.—Dressed. Delirium tremens worse. 

November 29.—Pulse failing. 

December 1.—Chill. Temperature 105.6° F. 

December 2.—Diffuse bronchitis. Dressed. 

December 6.—Stuporous. Temperature 1o1° F. 

December 7.—Uremic. Urine very scanty. Temperature 
103.4° F. Fractures united in good position. 
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December 11.—Died. Temperature 108° F. 

Case 5.—H. D. E., 57 years (P. E. H. No. 3579), admitted 
November 26, 1906. Was knocked down and run over by coal 
wagon, while intoxicated. Admitted in semi-conscious condition. 
Diagnosis: Lacerated scalp, comminuted fracture of left humerus 
above insertion of deltoid ; compound comminuted fracture of both 
bones of left forearm in middle third. Seen in Dispensary 5 days 
later, with no union of any of the fractures, overlapping of 
fragments of humerus, and deformity of forearm. Forearm was 
dressed in full supination, with long palmar and short dorsal 
splints ; moulded coaptation splints of binder’s board to humerus, 
with shoulder cap of same material, and arm bandaged to chest. 
Wrist supported by sling. Progress of case uneventful. Fore- 
arm alone was redressed December 10, and whole upper extremity 
redressed on December 13. All fractures were then found to be 
knitting. Redressed December 20 and December 27, on which 
latter date all fractures were found solid. There was considerable 
deformity from cedema below elbow, and apparently some out- 
ward bowing of bones of forearm. Only the long palmar splint 
and the shoulder cap were replaced. 

January 5.—Dressed. Long splint on ulnar side of forearm, 
short dorsal splint, and a third splint on external (radial) surface, 
to overcome the outward bowing. 

January 8.—CEdema much less. Lower fragment of radius 
apparently united to upper fragments of both radius and ulna, 
leaving lower fragment of ulna partially ununited. Same splints 
continued. Skiagraph made laterally shows some dorsal displace- 
ment of both lower fragments. 

January 15.—Ulna seems firmer. 

January 22.—Radius very firm. Skiagraph made antero- 
posteriorly confirms notes made January 8. 

February 1.—UlIn1 is decidedly firmer. Rotation of about 
45° from full supination. Only long dorsal splint continued. 

February 12.—Referred to Orthopedic Hospital (Dr. G. G. 
Davis) for massage and passive motion. 

February 23.—Can almost make a fist. Rotation a little more 
extensive. To continue treatment. 

March 25.—Has been working as usual, for some weeks, at 
saw-making. Finds little disability from injury. There is con- 
siderable deformity in forearm, the bones being bowed to radial 
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side. Rotation a little more extended. Can make a fist. 
Strength is normal. 

Case 6.—A. M., 14 years (P. E. H. No. 3860), admitted 
December 22, 1906. Caught in belting, carried around and 
thrown to ground. Diagnosis: Compound comminuted fracture 


6. Fic. 7. 


SES 


V.—Comminuted fracture VI.—Compound comminuted 
of L. humerus, above insertion of fracture of L. humerous, lower third; 
deltoid; compound comminuted compound fracture of both bones L. 
fracture of both bones of L. forearm. forearm. 


of left humerus in lower third ; compound comminuted fracture of 
both bones of left forearm at junction of middle and lower third. 
Seen in Dispensary nine days later. Some union in forearm, but 
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both bones were bowed to ulnar side. No union in humerus, the 
lower fragment being drawn up and back by triceps, upper frag- 
ment being pulled forward and in by deltoid and muscles of 
axillary folds. Dressed precisely like Case 5. 

January 9.—Dressed. Position of all fragments excellent. 
Wound over inner surface of humerus healing, that over ulna 
scabbed. Fair union in all fractures. 

January 16.—Dressed. All fractures firm. Moderate amount 
of callus over humerus; wounds all healed solid. Rotation of 
forearm from full supination to mid-pronation good. 

January 23.—Dressed. 

January 30.—Dressed. Long dorsal splint and shoulder cap 
only. All fractures solid, and motions good. 

February 6.—To wear only a handkerchief sling. All func- 
tions perfect, except extension of elbow, which is possible only to 
140°. 

February 16.—Elbow can be extended to 150° 

March 2.—Arm normal in every respect, but elbow can be 
extended only to 165°, owing to callus around comminuted frac- 
ture of humerus. 


N.B.—Patients 1, 5 and 6 were exhibited to the Philadelphia Academy 
of Surgery, April 1, 1907. 


For the sake of completeness the following abstracts of cases 
of multiple fractures confined to one upper extremity are added. 
These, with the six original cases just reported, comprise all 
examples of this injury it has been possible to find. 


7. Atguié (Gaz. Méd. de Montpel., 1846-1847, vii, 84). Fracture of 
clavicle and humerus. (Access has not been had to this journal.) 

8. Brum (Arch. Gén. de Méd., 1887, xx, 214). Patient caught in 
revolving wheel: compound comminuted fracture of left humerus, fracture 
of left radius, and compound fracture of left ulna. Shoulder joint 
amputation on third day for traumatic emphysema. Recovered. 

9. Davis, G. G.(Records of Episcopal Hospital, Phila., No. 320 of 
1906). Male, 14 years, caught in revolving machinery. Admitted January 
27, 1906. Shock; transverse fracture of left humerus in lower third, 
fracture of both bones left forearm in upper third, compound fracture 
of both bones left forearm in lower third, compound fracture of several 
fingers. Dressed on posterior splint; irrigation for 1 week. Recovered 
with good rotation of forearm, and flexion and extension of elbow. 
Discharged March 8, 1906. 

10. GREEN (N. Y. Med. Record, 1880, xvii, 538). Caught in a re- 


j 


MULTIPLE FRACTURES. 279 
volving wheel: fracture of left humerus through surgical neck and in 
lower third; fracture of left ulna in upper third; compound fracture of 
left radius and ulna in lower third. Dressed in plaster of Paris; elbow 
in full extension for a week, then flexed to right angle. Recovered with 
good functions. 

11. Lasportre (Bull. Soc. de Chir. de Paris, 1866-1867, 2 sér., vii, 
297). Patient seen 3 months after injury, which had produced multiple 
fractures of right scapula, clavicle and humerus, and a posterior dis- 
location of right shoulder. Fractures all had united except in humerus, 
where false joint persisted. 

12. MARIANI (Rev. de Med. y Cirug. pract., Madrid, 1882, vi, 110). 
Double comminuted fracture with wound of forearm and arm. (Access 
has not been had to this journal.) 

13. NicHotts (Lancet, 1873, i, 877). Knocked down and dragged 
by horses: fracture of left humerus above deltoid, compound fracture 
below deltoid; posterior dislocation of left elbow, and fracture of both 
bones left forearm in middle third. Dressed in full extension for three 
days; splints then abandoned on account of cedema. Recovered with 
much deformity and poor function. 

14. Packarp (Internat. Encyclop. of Surg., Ashhurst, Revised Ed., 
N. Y. 1888, V. iv, p. 18). Male, 22 years, caught around a revolving shaft: 
fractures of humerus, radius, ulna, and metacarpus. Recovered with 
almost perfect functions. 

15. PezEvaT (Jour. Compl. du Dict. des Sc. Méd., Paris, 1831, xl, 
276). Caught in revolving wheel: fracture of left clavicle, posterior dis- 
location of left elbow, and fracture of both bones of left forearm in lower 
third. Arm laid on pillows; recovered with fair function. 

16. ROBERTSON and Firretp (Bost. Med. and Surg. Jour., 1877, xcvii, 
570). Fall; fracture of right humerus above condyles, Colle’s fracture 
of right radius. Dressed in full extension: good recovery. 

17. SCHWARTZ (Bull. et Mém. de la Soc. de Chir. de Paris, 1904, 
xxx, 1102). Fracture of surgical neck of humerus, and fracture of lower 
extremity of radius. Plaster cast to forearm; and on sixteenth day after 
injury weight extension to humerus. Union reported progressing. 

18. Since the above was written there has been admitted to the 
Surgical Dispensary of the Episcopal Hospital, another patient with 
multiple fractures of the upper extremity, for notes of which I am in- 
debted to my Resident, Dr. Price. Male, 20 years, was caught in a re- 
volving shaft on March 16, 1907. He sustained fractures of the left 
humerus in lower third, and of both bones of left forearm in middle third. 
He was treated precisely as were Cases 5 and 6: progress satisfactory. 
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FRACTURES OF THE HEAD AND NECK OF THE 
RADIUS. 


BY T. TURNER THOMAS, M.D., 


OF PHILADEPHIA, 
Instructor in;Surgery in the University of Pennsylvania ;; Assistant Surgeon to the University 


and Philadelphia Hospitals. 

Tuat fractures of the head and neck of the radius occur 
occasionally has been demonstrated positively by dissection, but 
that they are more than surgical curiosities will probably be 
disputed by many. Skiagraphic evidence collected by the 
writer’ tends to show that they deserve a place among the 
common fractures. 

It is remarkable that so important a fracture should have 
escaped the attention of the profession until 1834, when 
Berard * discovered the first reported case, at autopsy, almost 
by accident. In 1880 Bruns ® could collect only 21 cases from 
the literature, 20 of which had been proven by anatomical 
investigation, and in 1905 * the writer could find only 48. In 
skiagraphic collections in Philadelphia 55 more were dis- 
covered. 

The essential facts concerning vertical fracture of the 
head, to which the writer has called attention, may be briefly 
summarized as follows: The approximation of the fragments 
may be so close that the skiagraph may fail to show the line 
of fracture, especially if the rays are directed in an incorrect 
plane. It is always intracapsular, and frequently fails to give 
crepitus or deformity, the fragments moving together as one 
piece within the closely fitting orbicular ligament. In a fall on 
the hand with the elbow extended only the anterior part of the 
radial head is in contact with the humeral condyle, and when 
the head is fractured it is this part which is broken off. Since 
the forearm is almost always in pronation in a fall forward on 
the hand, and since most falls on the hand are forward, the 


* University Medical Bulletin, September and October, 1905. 
? Diction. de Med., 1835, en 30, vol. t. lx, p. 228. 
* Centralblatt f. Chirurgie, 1880, vol. vii, p. 353. 
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same part of the head is broken off in most cases. Although 
the X-ray, when available, should always be employed, the 
diagnosis in an uncomplicated case may be made by the symp- 
toms. A history of a fall on the hand is important. The 
resulting swelling will not be commensurate with the degree of 
pain and impairment of function, and will be most marked on 
the outer side of the elbow. Exclusion of fracture of the 
humerus, ulna, and shaft of the radius, will be possible without 
great difficulty. There will, however, be severe pain and 
tenderness localized to the head of the radius, and limitation 
of all the movements of the elbow will be evident, more par- 
ticularly of pronation and supination. Crepitus when present 
is not marked. Ankylosis of all the movements of the elbow, 
more or less marked, during the first month or two following 
the fracture, is almost pathognomonic. 

Dr. Henry K. Pancoast, skiagrapher to the Hospital of 
the University of Pennsylvania, has kindly placed at the 
disposal of the writer his collection of skiagraphs of this 
fracture. Because of the absence of histories in most of the 
cases, and the obscurities necessarily associated with the 
skiagraphs, positive conclusions are reached with some diffi- 
culty. The greatest difficulties arise from the close approxima- 
tion of the fragments and the fact that the fragments moving 
together as one piece within the orbicular ligament, it is 
exceedingly difficult to determine with anything like accuracy 
in what direction the line of fracture runs. It is thus evident 
that in directing the rays for the exposure of the fracture 
there is considerable risk that no fracture will be shown by the 
skiagraph. The skiagraphs which illustrate this paper will, 
however, emphasize forcibly some important points, e.g., the 
close approximation of the fragments, and the absence of 
deformity. We have only to imagine the closely fitting orbicu- 
lar ligament in position to obtain a sufficient explanation for 
these conditions, and for the frequent absence of crepitus. 
The writer would call particular attention to the relative 
frequency with which the faint line of fracture is shown by a 
lateral exposure of the elbow to the X-ray, although it is more 
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or less obscured by the coronoid process of the ulna. An effort 
will be made later to explain the advantages of this position. 

When the writer read his first paper on this subject before 
the State Medical Society of Pennsylvania in 1906, Dr. Pan- 
coast reported that he had skiagraphs of 19 cases. Those for 
23 are now available, while several more have been loaned to 
physicians who have not yet returned them. He considers 
that he has now about 30 in all. Of these 23, 11 may be 
positively included among the vertical fractures of the head. 
Five more are probably of the same type, 2 are injuries of 
the upper epiphysis of the radius, and 5 are fractures of the 
neck. 

Of the 23, 10 are uncomplicated fractures of the head 
and 3 are uncomplicated fractures of the neck, while the two 
cases of epiphyseal injury are also uncomplicated. Four are 
complicated by posterior dislocations of the elbow, and one by 
an anterior dislocation of the radius. Two are complicated by 
transverse fractures of the humeral condyles. These figures 
corroborate to a marked degree the facts already shown by 
the literature. 

In about 7 of the uncomplicated fractures of the head, so 
far as can be judged from the skiagraphs, the small detached 
fragment is anterior in the prone position of the forearm. In 
the 4 cases complicated by posterior dislocation of the elbow, 
the fragment is anterior and below its normal position. The 
writer concludes that it was driven downward by the impact 
of the condyle, when the forearm was in pronation, as in a 
fall on the hand. 

In order to emphasize more forcibly the difficulties in 
skiagraphy of the vertical fractures of the head, the writer has 
prepared two skiagraphs of an experimental fracture of this 
type (see Fig. 1 a and b). They will serve to call attention to 
the necessity for care in the interpretation of a doubtful skia- 
graph. The specimen represents a complete fracture separat- 
ing the anterior third of the head, with the forearm in nearly 
full pronation, 7.e., in the position taken by it in the usual fall 
on the hand, which accident is probably responsible for most of 
the cases. For one skiagraph the forearm bones were placed 
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Vertical fracture of the head of the radius, experimental. Antero-posterier view. 


in nearly complete supination. 
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Vertical fracture of the head of the radius experimental—lateral view. Forearm in 
pronation. 
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Vertical or oblique fracture of radial head in a young subject without injury of upper 
epiphysis. Lateral view. 


| 
FIG. 2. 
= 
4 
4 | 
| 
| 
| 
| 
| 
< 


3. 


Vertical fracture of head of radius, without injury of upper epiphysis. Lateral view. 
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FIG. 4. 


Vertical fracture of head of radius. Coronoid process of ulna obscures 
greater part of fracture. Lateral view. 
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Vertical or oblique fracture of radial head. Lateral view. 
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Uncomplicated fracture of radial head in adult. 
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Uncomplicated vertical fracture of radial head in adult. Non-union. 
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Transverse or obliqne fracture of radial neck in young. 
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Fracture of neck of radius with typical deformity. 
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Line ot fracture 


Fracture of head of radius complicated by fracture of humerus and olecranon. 
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Fracture of head with anterior luxation of the radius. I 


-ateral view. 
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Detached fragment of head. 


FIG. 12. 


Fracture of head with post. luxation of elbow. 
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in the position of nearly full pronation, the detached fragment 
being then anterior, and the line of fracture passing trans- 
versely. A lateral view was then taken; that is, the rays were 
made to pass as nearly as possible in the line of fracture, this 
line being slightly angular. For the other skiagraph, the bones 
were so placed that the line of fracture passed as nearly as 
possible in an antero-posterior plane, i.e., the bones were placed 
in a position about midway between full supination and the 
mid-prone position. An antero-posterior view was then taken. 
If the forearm were in full supination, the detached fragment 
would have occupied a postero-external position and the line 
of fracture would have passed obliquely from about the 
external surface of the head to the posterior surface, and 
would, therefore, have been in an unfavorable position for an 
antero-posterior or a lateral view. 

In comparing these two skiagraphs with those occurring 
in the living, it should be borne in mind that all the soft tissues 
were removed from the specimen, the bones being cleaned by 
scraping and the ligaments by close dissection. The elbow 
joint had been opened freely, which explains the abnormal 
relations of the bones, but the orbicular ligament was in place 
and the fragments closely approximated, as they frequently 
are in life. In the living there will probably always be some 
slight movement of the limb, because of the flash and noise of the 
X-ray machine, so that the absence of movements in the speci- 
men added to the clearness of these two skiagraphs. More- 
over, the obscurities from over and under exposure have been 
well avoided. It is evident, therefore, that we have here two 
skiagraphs of this obscure fracture, made under the best 
possible circumstances. How much more obscure would such 
a fracture have been in the living, with all the tissues, now 
swollen, in place, the slight movements during the exposure to 
the X-ray, and the practical impossibility of knowing the exact 
direction of the line of fracture. 

If the rays are directed at right angles to the line of 
fracture, the skiagraph will probably be negative in most cases. 
Is it possible to determine the direction of the line of fracture. 
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so that we may pass the rays directly through the line of 
fracture or nearly so? If the fracture is due to a fall forward 
on the hand, and most of them probably are, then we know 
that at the moment of impact the fragment is anterior, and 
that the forearm is in pronation; since in all positions of the 
forearm with the elbow in extension, only the anterior part of 
the radial head is in contact with the external condyle, and in a 
fall forward on the hand the forearm is in pronation. With 
the forearm in this position, therefore in a lateral exposure the 
rays should pass directly or almost directly in the line of 
fracture. In the writer’s opinion this is the best view to obtain, 
in most cases. Because the direction of the rays will vary 
more or less in each case, sometimes the fracture shows above 
the coronoid process, sometimes below, or both, sometimes 
through it, and at other times in front of it. Another advan- 
tage in favor of this position is the fact that owing to the dis- 
turbance within the joint, the pain is so great that for some 
days at least no other position will be permitted by the patient. 

If the forearm could be so placed that the detached frag- 
ment was exactly external, an antero-posterior exposure to 
the X-ray would give a skiagraph of the line of fracture not 
obscured by the coronoid process. One of the great difficulties, 
however, is in judging accurately the position of the forearm, 
when an attempt is made to supinate it. It should be borne in 
mind that the shoulder is responsible for a considerable degree 
of rotation and to what extent the shoulder and elbow are 
contributing in a particular case has not been easy to decide. 
The writer has seen only one case in which a satisfactory 
result was obtained with an external fragment, and that was 
in his first case, which was quite the result of chance, as 
nothing was then known of the mechanism of the fracture by 
the writer or the skiagrapher. On the other hand, he has 
repeatedly obtained a satisfactory exposure by a lateral view 
with the forearm in pronation. 

Unfortunately all falls on the hand are not forward, and 
the hand is not always in pronation at the moment of impact. 
As it is always the anterior part of the head which will receive 
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the brunt of the force from the external condyle, whatever the 
degree of rotation, it is evident that a different portion of the 
head will be involved at the moment of impact with each 
change in the degree of rotation. It is a fact, therefore, of the 
greatest importance that most falls are forward, when the 
hand is usually in pronation, since from that fact we know 
the positions of the fragment and the line of fracture. 

In some cases it was observed that in the first week follow- 
ing the accident, after the acute symptoms had subsided, a 
considerable degree of rotation was possible. This is due to 
the close approximation of the fragments, and their inability 
to move on each other, the head moving as a whole within the 
orbicular ligament. The more perfect the approximation, the 
more quickly will rotation be permitted. It is probable, how- 
ever, that only in very rare cases will complete supination be 
possible until some weeks after the fragments have united. In 
this type, the vertical fracture of the head, rotation is most 
disturbed at the time of the accident and for some weeks later, 
but it is more rapidly restored than is flexion and extension. 
While the acute symptoms at the time of fracture are dis- 
tinctive of this injury, it is this persistent limitation of flexion 
and extension and less markedly of pronation and supination, 
for some weeks following union, that is most characteristic, 
in the absence of crepitus or a skiagraph showing a line of 
fracture. When there is wide separation of the fragments or 
the neck is broken, the skiagraph will have little difficulty in 
disclosing the fracture. Much care will be necessary in the 
taking and the interpretation of the skiagraph, in the ordinary 
vertical fracture of the head, and due attention must be given 
to the symptoms, if overlooking this frequent and important 
fracture is to be avoided. 

The following case occurring in the practice of Dr. H. A. 
Smith, of Philadelphia, illustrates a condition in which the 
skiagraph will be of no avail, however carefully and skilfully 
it is taken: 


A boy, 6 years old, fell from a height of three steps on his 
left side, without knowing what part of his body struck the 
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ground. When he was brought into the house his mother says 

that the affected arm hung helpless at his side and that the pain 
was very severe. He could not then move the elbow. When 
Dr. Smith saw him some hours later, there was considerable 
swelling on the outer side of the elbow. Palpation of the condyles 
of the humerus, the whole of the ulna and the shaft of the radius, 
did not reveal a point of tenderness or pain. But directly over 
the head of the radius the pain and tenderness were very severe, 
both on direct pressure and any attempt to move the forearm. 
Dr. Smith made the diagnosis of fracture of the head of the 
radius. At the doctor’s request the writer examined the patient 
and reached the same conclusion. Since ossification in the radial 
head does not begin until the fifth year, the skiagraph did not 
promise help in establishing this diagnosis. Two skiagraphs, how- 
ever were tried, one giving a lateral and the other an antero- 
posterior view. No shadow of the head was obtained in either. 
In such a case, if the diagnosis is to be made, it must depend on 
the symptoms; and in this case they were typical at this stage. 
Twenty-four days later the writer examined the patient for the 
characteristic limitation and found it distinct and typical. The 
early marked limitation of rotation had disappeared almost en- 
tirely, but the flexion and extension, as is also usual, were more 
distinctly limited, both to about ten degrees of the normal. There 
was now no pain on movement, and the patient could lift an 
ordinary kitchen chair with both hands, the affected arm appar- 
ently doing as much work as the right. Every sign of fracture 
of the head, therefore, peculiar to those cases in which the skia- 
graph had shown positive fracture, was present in this case, and 
in the writer’s opinion pointed to a positive fracture of the 
cartilaginous head. 

A case, somewhat similar to the preceding, occurred in the 
practice of Dr. W. Drummond of Philadelphia, in a man about 
middle life. It was the writer’s privilege to examine this case 
also. There was a distinct history of a heavy fall on the hand 
from a wagon. Every symptom pointed to a severe injury of the 
radial head and of no other bone, while the later history showed 
the typical limitation of movement for some weeks after union. 
The skiagraph showed only the slightest sign of fracture on the 
under surface of the head, although this was distinct. If the 
skiagraph were absolutely negative, the writer would still make 
a positive diagnosis of fracture of the head as in the previous case. 
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In most cases of this type union occurs in about 4 weeks 
and the limitation of movement rapidly disappears in a few 
weeks following the removal of the dressings. This was so in 
cases seen by Drs. A. C. Wood, W. Drummond, H. A. Smith, 
E. Y. Rich, of Philadelphia, and A. B. Donaldson, of Bala, 
Pa. In two cases already reported by the writer, union occurred 
in the usual time in one, while in the other during rough 
manipulations by the masseur a refracture occurred, showing 
that the union was probably fibrous. In both the return of 
function was equally rapid and complete, although in the latter 
slight crepitus shows that non-union is still present. 


The writer succeeded in following up two of Dr. Pancoast’s 
cases. In connection with one the mother of the boy said that 
the patient failed to return for dressings after the first visit. 
The original dressing was kept in place for a week or two and 
was then taken off, the mother thinking the injury trivial. Full 
function returned. In the other case the fracture occurred about 
10 months ago. When the writer found him recently, the patient 
had become very much discouraged, and he was contemplating 
giving up his usual occupation to take up lighter work. There is 
a constant annoying pain in the elbow, and when using the limb 
vigorously at his work the pain is transferred down the forearm 
(probably from pressure on the posterior interosseus nerve, which 
winds closely around the head and neck of the radius). Occasion- 
ally there is pain in the wrist and at rare intervals the pain in the 
elbow is very severe. Extension could be carried only to about 
30 or 35 degrees of the normal. Limitation of rotation was slight 
and almost inappreciable. It is worthy of note that at the time 
of the fracture, 10 months ago, slight but distinct crepitus was 
elicited, showing that there was some movement between the 
fragments. The skiagraph now shows an ununited fracture. 


If these fractures of the upper end of the radius have been 
common, then it would be interesting to know how many or 
what percentage leave permanent disturbances, as in the pre- 
ceding case. Again the question naturally arises as to whether 
an injury so obscure at the time of its occurrence will give 
signs long afterward sufficient to warrant a diagnosis of frac- 
ture of the head or neck of the radius. The writer has a 
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skiagraph of a fracture of the neck of the radius, taken about 
15 months after the accident, when no external signs were 
present pointing to the original injury, except a slight limita- 
tion of rotation. Yet that skiagraph permits no doubt as to 
the nature of the original injury. What signs should an old 
fracture of the head or neck present? Since writing his first 


paper on this subject, the writer has been anxious to find cases 
of this kind. 


The first to arouse his suspicion was in an old acquaintance. 
He had no pain, but as long as he could remember he had been 
unable to rotate his forearm. On examination it was found that 
flexion and extension were free and full, but there was complete 
inability to rotate the forearm, indicating a probable bony union 
between the radius and ulna, in some part. The palm of the 
hand was always turned downward, 1.e., the forearm was fixed in 
the position of pronation, the position in which fractures of the 
head and neck usually occur. No deformity could be detected in 
either the radius or ulna, such as would tend to show the seat of 
an old fracture. He had never had any bone or joint disease. 
He had heard his parents, now dead, say that he had sustained a 
severe fall in early childhood, which produced a severe injury of 
the arm, but its nature had never been understood. He called 
the writer’s attention to a peculiar movement at the wrist. Al- 
though he could not supinate the forearm in the least, he could 
by strong effort turn the hand in the direction of extreme prona- 
tion so that the palm looked upward. He further called atten- 
tion to a peculiar deficiency in the lower end of the ulna, which 
the writer could not explain, but was inclined to consider as a 
gradual disappearance of bony obstruction to the repeated efforts 
that he had probably made, during many years, to turn the hand 
in the direction of extreme pronation, in his attempts to com- 
pensate for the loss of supination in the forearm. 


It is evident that such complete ankylosis of rotation as 
exists in this case, following a severe injury, with no history 
or evidence of bone or joint disease, must have been caused by 
a fracture. A fracture at the lower end of the radius or ulna 
or both, which would leave such a result, would almost cer- 


FRACTURES OF HEAD AND NECK OF RADIUS. 289 


tainly have been recognized at the time of the accident or later. 
A fracture of the shafts of the forearm bones to produce so 
much disturbance of rotation would probably have resulted in 
union of both bones across the interosseous space, and that 
could hardly have escaped detection. A fracture of the con- 
dyles of the humerus or of the olecranon would probably have 
been recognized at the time, and if ankylosis followed, flexion 
and extension would have been most markedly disturbed, 
whereas in this case they are not at all disturbed. In the 
writer’s opinion, only a fracture of the head or neck of the 
radius or both would have so limited rotation alone, and at the 
same time have been so obscure as to escape the attention of 
the physician. Owing to the fact that the patient lives in a 
distant city, the writer has so far failed to obtain a skiagraph 
of this patient’s elbow. The fact that the forearm is fixed in 
pronation is significant, since we know that most of these 
fractures result from a fall on the hand with the forearm in 
pronation. It is probable that the head or neck of the radius, 
or both, were severely injured, and that immediately following 
the accident he could not rotate the forearm because of the 
pain, and later because of the change in the shape of the head 
of the radius, or its union with the ulna. 


While the writer was treating a patient for a sprain of the 
knee, his attention was called to an obscure injury of the elbow, 
which the patient had received about twenty-five years before, and 
which had left him with limitation of rotation ever since. The 
diagnosis had never been made. He had fallen from a horse on 
his hands and had injured his elbow severely. He experiences 
very little trouble now, but notices that during boxing exercises, 
in which he indulges frequently for pastime, there is one blow he 
avoids because his thumb is in the way and is unduly punished. 
On examination the writer found that pronation was complete, 
but that supination was not quite complete, and that it was owing 
to this incomplete supination that his thumb suffered during box- 
ing. Flexion and extension showed nothing abnormal. Suspect- 
ing an old fracture of the head of the radius, a skiagraph was 
taken and that part of the head broken off in the usual fracture, 
showed in the opinion of the writer, slight evidence of an old 
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fracture which had united leaving too little evidence of deformity 
to be positively recognized by the skigraph. 

In a third case the skiagraph was more positive. A medical 
student informed the writer that at his boarding house was an 
old man, who had asked to have his forearm examined. The 
student could not make a diagnosis, and after stating the circum- 
stances of the case, asked the writer for a suggestion as to the 
cause of the trouble. Suspecting a fracture of the head or 
neck of the radius, the patient was brought to the University 
Hospital, when Dr. Pancoast took two skiagraphs of the elbow, 
one a lateral view with the forearm in pronation and the other an 
antero-posterior view with the forearm about midway between full 
supination and the mid-prone position. The latter was the more 
satisfactory, and a corresponding view of the opposite elbow was 
taken, for comparison. (See Fig. 13—a and b.) 

The patient is a man, 64 years of age. About 50 years ago 
he injured his forearm, he thinks by a wrench while at play with 
another boy. Although his memory is very vague as to the 
exact circumstances, he thinks that it was while his arm was still 
in a sling that he fell a considerable height from a beam in a 
partly constructed new building. This fall could easily have 
produced a fracture of the head or neck of the radius. All that 
he is certain of now is that he has not been able since to properly 
rotate his forearm. Flexion and extension are free and complete. 
The condition has considerably disabled him as a carpenter. He 
has never known the nature of the injury, the diagnosis never hav- 
ing been made. The skiagraph shows clearly, in the writer’s opin- 
ion, that the radial head has been fractured, and that the deformity 
shown is sufficient to account for the limitation of rotation. 


In fractures of the neck, which, unlike those involving the 
head, are transverse or nearly so, impaction is relatively 
common. That part of the head which is detached in fractures 
of the head, only, is driven downward and forward by the 
impact of the humerus, so that the head forms an angle with 
the shaft. Pratt,® who wrote at some length on this subject, 
did not say anything of impaction, but observed that there was 
a displacement of the upper fragment, which it was difficult or 
impossible to reduce. He advised excision of the head in these 
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Old fracture 50 years ago. 
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Normal elbow, the uninjured side for comparison, with Fig. r1-A. 
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cases. He observed also that crepitus was sometimes absent, 

and accounted for it by assuming that owing to the pull of the 

biceps muscle on the lower fragment, the fragments were not 

in contact with each other. From the histories of two cases 

and from the skiagraphs of these two and a third case, the 

writer is inclined to believe that impaction is frequent in 

uncomplicated fractures of the neck. Three of the four cases 
in this group seem to show it. The impaction would account 
for the difficulty in reducing the displacement and for the 
absence of crepitus which Pratt observed. We know that 
impaction is common in fractures of the lower end of this bone. 
The same cause, a fall on the hand, will explain its presence in 
both fractures. While theoretically the biceps might pull the 
fractured surfaces of the lower fragment out of contact with 
that of the upper, as Pratt says, the writer cannot find any 
evidence of it in any of these skiagraphs. The writer has 
already referred to a specimen of this fracture in the Mutter 
Museum of Philadelphia, showing the typical deformity which 
Mutter accounted for by the pull of the biceps. The deformity 
in that specimen corresponds in a marked degree with the 
deformity shown in all three of the probably impacted fractures 
of the neck in this group. Much attention was given to this 
by the writer in his first paper. The angulation in the neck is 
probably due to the downward impact of the external condyle 
against the anterior part of the head of the radius, which is 
driven downward and forward, producing the angle in the 
neck. Even if the pull of the biceps was responsible for the de- 
formity in the museum specimen, as Mutter says, it was not 
instrumental in separating the fractured surfaces from each 
other. Pratt also says that usually the greatest prominence of 
the upper fragment was posterior and external. This state- 
ment has very little meaning, since it does not give the posi- 
tion of the forearm. When the fracture is due to a fall on the 
hand in the prone condition, the greatest prominence of the 
head will be anterior in pronation, and by partial supination 
will be placed in an external position. If full supination could 
be produced it would occupy a postero-external position. 
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ISOLATED FRACTURE OF THE GREAT TRO- 
CHANTER. 


BY GEO. E. ARMSTRONG, M.D., 


OF MONTREAL, 
Surgeon to the Montreal General Hospital. 


J. M., AGEp thirty-three years, was admitted to the Montreal 
General Hospital November 3, 1906, complaining of pain in the 
right thigh and inability to move the right leg. Physically, he 
was an unusually well-developed muscular fellow. While per- 
forming his duties as shipper in a large milling company, he was 
struck on the right thigh just behind the trochanter major by 
a falling bag of flour, weighing 140 pounds. He was alone at the 
time, but succeeded in walking on the left leg with the support 
of a flour-carrier to the stair, where he got help. On examining 
him a marked swelling was observed in the region of the right 
trochanter. Light pressure caused pain and there was consider- 
able surrounding ecchymosis. There was no shortening of the 
leg. He could move his leg a little in all directions. No crepitus 
could be made out. There was no outward rotation or any 
relaxation of the tensor vagine femoris fascia. The X-rays 
showed a separation of the great trochanter from the femur at 
the outer part, the inner part apparently remaining attached by 
periosteum and fibrous tissue. The leg, slightly flexed at the hip 
and knee, was strongly abducted, and together with the pelvis 
immobilized in a plaster-of-Paris spica bandage. The limb was 
neither rotated outward nor inward, the toes pointing in a normal 
direction. 

He left the hospital January 18, 1907. On March 20 he re- 
turned for examination, walking perfectly well; no limping was 
discernible. Another X-ray photograph was taken which seemed 
to show bony union between the apophysis and shaft. 

This fracture is one of unusual rarity. Morris was able 
to collect only 6 undoubted cases. Stimson’ refers to 7 
museum specimens, 2 of which were obtained in the dissecting 
room without history. Ewart? reports a spontaneous fracture 
through the great trochanter of the left femur in a female 
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sixty-five years of age, a subject of mollities osseum. While 
walking with a stick and leaning on her daughter’s arm they 
both heard a crack and the patient subsided to the ground. 


Fic. 1. 


- 


Tracing of X-ray taken shortly after admission to hospital. 


A diagnosis of extracapsular fracture of the femur was made. 
A skiagram taken three weeks later showed the fracture to be 
through the great trochanter. Another skiagram taken at the 
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ninth week showed the fracture had united with osseous union, 
a large amount of osseous callus being present. Eleven weeks 
after the accident the patient was able to go out in a chair 


and suffered no pain. 
Fig. 2. 


Tracing of X-ray taken four and one-half months after the accident. 


As there was one inch shortening in this case, it may be 
objected that the fracture here extended through the neck and 


a 


FIG. 3. 


X-ray taken shortly after admission 


to the hospital. 
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so was not an example of isolated fracture of the great 
trochanter. 

The fracture has generally been the result of direct vio- 
lence applied outside and behind the trochanter or from a fall 
upon the hip. 

Neck ® reports an instance of fracture of the trochanter 
major from muscular contraction. It occurred in a laborer 
twenty-four years of age, who while engaged with another man 
in lifting a heavy sack, twisted his body and felt a severe pain in 
the region of the left hip. The injury did not compel him to 
stop work immediately, but the pain continued, was increased 
by movement and sometimes a creaking noise was felt. Seven 
weeks after the injury there was felt on the outer side in the 
neighborhood of the trochanter major a disc-shaped piece 
of bone the size of a two-mark piece. During rest in bed a 
strong callus was thrown out and fourteen days later, through 
an incision made with a view to suture, the piece was found 
to be no longer moveable. In this case it seems probable that 
while the leg was fixed in a position of inner rotation, the forc- 
ible twisting to the left of the body while lifting the heavy 
sack caused a piece of the great trochanter to be torn off. 

The amount of displacement of the fragment varies and 
depends upon whether the epiphysis together with the perios- 
teum and fibrous tissues have been completely torn away from 
the diaphysis or not. When there is no marked displacement 
of the fragment (the patient is a stout, well-muscled indi- 
vidual) and a good deal of swelling is present at the time, the 
condition may very readily be mistaken for a severe contusion. 
When the fragment is completely torn away from the femur, it 
may be drawn upward and backward as much as 6 cm. from its 
normal position. There may then be apparent a depression in 
the normal situation of the trochanter not present in the oppo- 
site side. Crepitus may sometimes be obtained by pushing 
the fragment downwards while the leg is well abducted and 
rotated outwards. 

The prognosis would seem to depend partly upon the 
degree of detachment of the fragment. If completely separ- 
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ated it is altogether likely that union occurs by pseudo- 
arthrosis. When the periosteum and fibrous tissues are only 
partly separated bony union may take place. The separation 
generally follows the epiphyseal line. 

In regard to treatment it would appear that when the 
fragment remains partly attached to the shaft a perfect func- 
tional result may be obtained by rest in bed and immobilization 
of the limb in an abducted position. I have seen no reports 
of the functional result in cases where the fragment has been 
completely detached and elevated several cm. from its normal 
position, and in which union has occurred by means of a false 
joint. Modern technique, however, renders it safe to replace 
and retain the fragment by sutures passed through it or 
through its tendinous attachments or by holding it in place 
with a peg. 

Bennett reports a specimen of fracture of the trochanter 
minor in the museum of Trinity College, Dublin, associated 
with intracapsular fracture of the neck. 

Traumatic separation of the epiphysis of the trochanter 
major under the age of eighteen has occurred more frequently 
than has fracture inadults. Poland‘ was able to collect 12 cases 
of separation of the epiphysis of the great trochanter. Thien- 
haus ® reports an instance in a little girl eleven years of age 
who was violently thrown down on the floor by her school- 
mate who pushed her unexpectedly from behind. During her 
fall she struck heavily upon her left hip. Although suffering 
pain she was able to limp home, a distance of one mile. The 
following morning she was unable to rise from her bed. A 
diagnosis of contusion was made by her physician. Thienhaus 
was unable to reach a definite diagnosis without a skiagram, 
which showed an incomplete separation of the epiphysis of the 
great trochanter. In 5 cases death followed within a few 
weeks after the violence which was thought to have caused the 
separation, and was preceded by fever and suppuration along 
the upper part of the bone. 

The only definite means of positive diagnosis is a ROntgen- 
ray picture. It is quite possible that the lesion occurs more 
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frequently than thought, and is treated under the diagnosis of 


contusion. 
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POST-OPERATIVE TREATMENT.* 


BY JOHN H. GIBBON, M.D., 
OF PHILADELPHIA, 

Professor of Surgery, Jefferson Medical College ; Surgeon, Pennsylvania Hospital. 

PROBABLY no part of surgical work offers a better oppor- 
tunity for the display of individuality than the post-operative 
treatment of our patients. Many of us attribute our good 
results as much to our particular after-care as to our individual 
operative technique. There can be no question regarding the 
importance of this subject, and after many operations and in 
certain conditions its importance becomes prime. 

The welfare of a patient after an operation depends not 
only on the skill and accuracy with which the operation is done, 
but also on the means employed during the operation to con- 
serve his strength, maintain the normal resisting power of his 
tissues, and render his early hours after operation peaceful and 
free from pain. The operator who works regardless of time 
and the amount of anesthetic his patient is taking, or who 
pays no attention to the patient’s posture on the table, the pro- 
tection of the body not involved in the field of operation, or 
who uses large quantities of fluid regardless of whether it 
drains away properly or accumulates under his patient, is lay- 
ing up for himself many post-operative complications which 
he who employs “ speed without haste” and is thoughtful not 
only of the operation itself but his patient’s condition, will 
seldom see. I do not advocate a want of thoroughness in oper- 
ating in order to accomplish the closure of the wound in a 
certain number of minutes, or the constant shifting of the 
mind from the operation itself to the patient’s condition, but I 
do mean that we should not drag an operation along over an 
unnecessarily long period, and that we should establish in our 
operating rooms a habit among our assistants and nurses of 
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carefully looking after the comfort and condition of the patient. 
The post-operative treatment really begins when the patient is 
still on the table. This is prophylaxis, the best of all treat- 
ments. We sometimes see patients anesthetized long before 
the operator and his assistants are ready to begin their work. 
Again, we see patients put on the table with an unnecessary 
exposure of the body, with scant covering for the portion that 
is covered, and the whole or a large portion of the trunk, if it 
is an operation on the upper abdomen, deluged with water 
which quickly loses its temperature and chills the patient. Not 
infrequently we see patients placed on the operating table with 
nothing between the body and the glass or metal table but a 
thin, wet sheet, and more frequently still with the arm hanging 
over the edge of the table in such a way that the musculo-spiral 
nerve is pressed upon sufficiently to produce a palsy. These 
are only some of the thoughtless things of which we are occa- 
sionally guilty, and which go later to spell disappointment and 
sometimes disaster. Who has not seen a troublesome wrist 
drop which long outlasts the convalescence from a simple oper- 
ation, or a pneumonia from exposure and cold on the operating 
table or during transit to the ward or room, without appreciat- 
ing the importance of the thought of the post-operative period 
before and during the operation? We should never become 
so wrapped up in our operation and in demonstrating its steps 
to onlookers as to forget our patient’s condition. 

The choice of an anzsthetic to suit the individual case is 
a matter of great importance from a post-operative point of 
view, as many of our complications in this period have their 
origin in the anesthetic, such as pneumonia, suppression of 
urine, vomiting, etc. It is a great mistake to confine ourselves 
exclusively to one anesthetic. Many a feeble patient who could 
not stand ether or chloroform anzsthesia can be operated upon 
with impunity under infiltration anesthesia or with the 
morphia-chloride of ethyl and ether, or the morphia- 
scopolamin-chloride of ethyl and ether sequence. I have 
been able with the latter sequence to remove a large ovarian 
cyst from a very old lady to whom I should have hesitated to 
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give the required amount of ether alone. In this case one 
hypodermic of morphia, */g gr., and scopolamin, !/,99 gr., 
was given 2 minutes before operation. She was rendered 
unconscious with chloride of ethyl in about a minute, but one- 
half ounce of ether was employed during the entire operation, 
and the patient slept for an hour or more after it. In another 
case I was able by intraneural injection of cocain to amputate 
the leg without shock in a tuberculous patient to whom I feared 
to give ether lest his lung condition should be rendered active. 
In many cases of empyema chloride of ethyl will suffice for a 
rapidly performed thoracotomy. The same applies to the 
drainage of other collections of pus, and to amputations where 
time is an element and ether is contraindicated. It is well to 
familiarize ourselves with the different anzesthetics in order 
that we may be able to choose the best for the individual case. 

Another factor in operative technique which has a marked 
post-operative influence is the way we handle the tissues and 
close the wound. <A potent element in producing pain and 
predisposing to suppuration is the ligation of large masses of 
tissue and the tight suturing of wounds. There is no doubt 
that a comparatively clean wound, such as a lacerated wound 
of the scalp, which would otherwise heal by first intention, can 
be made to suppurate simply by tight sutures. All that Nature 
requires is a gentle approximation of wound edges, and more 
than this is detrimental. The present custom of closing wounds 
in layers has done much to reduce suppuration and to increase 
the patient’s comfort. 

Among the chief complaints after operation are pain, 
nausea, and thirst. The pain of course varies greatly accord- 
ing to the site of operation, and the individual disposition. 
Probably abdominal operations produce more pain than others, 
but this may be only because of the aggravation of the dis- 
comfort caused by the movement of the diaphragm, especially 
such excessive actions of this muscle as take place in retching 
and coughing. One of the surprising things about post-opera- 
tive pain is that it is not more marked in certain plastic 
operations, such as hernia, repair of the perineum, etc. In all 
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of these, however, it can be made very severe by too tight 
constriction of wound edges. Too much attention cannot be 
given by the surgeon to the prevention of pain at the critical 
period when quiet and sleep do so much to aid a prompt con- 
valescence. There was a time not long since when it was the 
rule of most surgeons to withhold pain-relieving drugs, such 
as morphia, after abdominal operations. To give a hypodermic 
of morphia in these cases was thought to be a great mistake, 
but now we have learned that when properly employed in the 
post-operative treatment it is a great boon both to the patient 
and to the surgeon. All the bad effects formerly attributed to 
this drug, such as the production of flatus, bad effect on the 
kidneys, etc., we seem now to have forgotten, or at least we 
have learned that it was our own faulty technique which 
produced much of the trouble attributed to the morphia. It 
was usually infection and not morphia that caused the 
trouble. I am glad to say that I have never done an abdom- 
inal operation without administering a hypodermic of morphia 
and atropia before the patient has recovered consciousness, and 
I have never observed in any single case a bad effect, and my 
results generally have not been so bad as to make me change 
this plan of preventing, to some extent at least, the post- 
operative discomfort of the patient. When I was a hospital 
interne and assistant it was the custom of most of the operators 
after a laparotomy to order morphia, probably a small dose, to 
be given only if absolutely necessary. My experience was that 
it usually became necessary, and then, the patient having 
learned the relief to be obtained by its use, begged for a repeti- 
tion of the dose. My present custom is to give a single hypo- 
dermic of morphia, 1/, gr., and atropia, */;59 gr., before 
anesthesia is started or certainly before the patient regains 
consciousness. The result is that the patient passes from the 
sleep of the anzsthetic to the morphia sleep, gets comfortably 
over the most distressing hours after operation, those first few 
when ether is being eliminated by the lungs in large quantities 
and nausea and vomiting are common, and never knows that 
morphia has been given. The idea that morphia causes vomit- 
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ing after an operation is absurd. Formerly I only used this 
plan in abdominal cases, but the vomiting was so much less 
than in the other cases where it was not employed, and the 
patient’s comfort so much greater and his return to conscious- 
ness so much quieter, that I now give the hypodermic after any 
operation of magnitude or long duration, or where I expect 
much after-pain. It is seldom that I am obliged to give a 
second dose, and this | try particularly to avoid, for I think 
it is better not to let the patient learn the comfort of morphia. 
It is largely for this reason that the drug is given before the 
close of the operation, and this time is also chosen because I 
want the drug to act before the patient begins to regain con- 
sciousness and vomit. A large majority of patients after this 
treatment never vomit at all. All one has to do to become 
convinced of the advantages of this method of treating post- 
operative pain is to employ it in a few cases and compare the 
results with those obtained when no morphia is used, or when 
it is given late and in small quantities. The repeated small dose 
of morphia does not appeal to me, because it would seem that 
the patient would become dependent upon it. Where the single 
full dose is given before the close of anzsthesia the patient if 
not disturbed will often sleep for from one to three hours, and 
remain quiet for a much longer period. 

Pain developing some hours after an operation is not to 
be treated by the administration of an anodyne, but its cause 
should be carefully sought and removed. A careful and con- 
siderate nurse can do much to relieve such pain. Oftentimes 
the simple change of posture, the cutting of a tight bandage, 
the relief of pressure on some bony prominence, straightening 
out the clothing, and such little attentions will give relief. 
I have seen a patient kept awake all night by pressure 
on the heel after fracture of the leg, and by pressure on the 
internal condyle by an internal angular splint. Pain under such 
circumstances is absolutely unnecessary, and its possible cause 
should always be considered. I have known a safety pin to be 
passed through the patient’s skin in fixing a bandage and to 
remain in this position for days. Therefore, instead of putting 
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down the patient’s complaint of pain to nervousness or to want 
of pluck, we should always make sure that there is not some 
actual cause for the complaint. 

Nausea and vomiting are not nearly so troublesome after 
operations as they once were. This has largely been due to 
the improved methods of administering our anesthetics, and it 
can be largely obviated by making the quantity of anesthetic 
employed as small as possible. The amount of ether and 
chloroform administered has much to do with the continued 
vomiting after operation, and it can easily be reduced by the 
judicious use of morphia and atropia administered either before 
or during the anzesthesia, or by administering chloride of ethyl 
or nitrous oxide before the ether or chloroform. It is my 
invariable custom to employ chloride of ethyl first, and in this 
way the amount of ether is reduced nearly one-half. The less 
ether there is for the patient to eliminate, the less nausea and 
discomfort he will have and the less likelihood of interference 
with the eliminating function of the kidneys. As I have indi- 
cated before, the use of morphia at the close of the operation 
before the patient regains consciousness will entirely obviate 
or greatly reduce vomiting. Inhalations of vinegar have long 
been employed to reduce nausea, and do seem to be productive 
of some good. So simple a means as elevation of the head will 
often reduce the sensation of nausea, and a draught of water 
will sometimes not only not increase the nausea, but will reduce 
it. Where it is possible for the patient to be placed in the sitting 
position nausea will frequently be relieved. This is particularly 
true after operations on the stomach itself. A drainage tube 
placed in the abdominal cavity may produce continued reflex 
vomiting, which will cease on removal of the tube. In my own 
experience troublesome vomiting is rare where a full dose of 
morphia is given at the close of the operation. 

Thirst, too, is a symptom which is much less troublesome 
now than formerly where water was withheld for long periods 
after operation. The thirst can be largely relieved by giving 
large quantities of salt solution by the rectum. There are few 
operations, however, after which water cannot be given 
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promptly by the mouth. If a patient is not nauseated I allow 
him water within a few hours in quantities of an ounce. It has 
not been my experience that this is apt to start up vomiting. 
This early administration of water applies after abdominal 
operations as after others. I think the giving of a considerable 
quantity of water at regular intervals is preferable to the con- 
tinual sucking of ice. Liquid food should be given as soon as 
the patient has a desire for it, or as soon as the nausea has 
passed away. 

Confinement in one position, with the restriction of all 
movement after an operation, is extremely trying on a patient, 
and often results in insomnia and nervousness. Any move- 
ment that does not directly interfere with the healing process 
of the wound should be allowed. It does not hurt a properly 
closed abdominal wound if the patient is early placed upon his 
side, or if the shoulders are elevated, or the legs drawn up. 
When a patient is very anxious to change his position and you 
are sure this change will not be comfortable, it is not a bad 
plan to allow him to try the new position, when he will be 
convinced of his own error and more contented in the position 
he had first occupied. Too much care cannot be given to 
obtaining a comfortable attitude in bed after an operation. 
Restraint in an unnatural position gives rise to the greatest 
restlessness and discomfort. This is well illustrated in the 
tight confinement of the arm to the chest after breast opera- 
tions. The patient is much more comfortable, the wound heals 
better, and there is less restriction of subsequent motion of the 
shoulder, if the arm is dressed at a right angle to the body. 

One of the problems after abdominal operations is the best 
time at which to open the patient’s bowels. Formerly it was 
the custom of most surgeons to give some laxative, usually 
calomel, on the day following the operation. This was due to 
the fact that an early movement of the bowels usually meant 
that no infection of the peritoneum had occurred, or that such 
an infection was not extending. The mere movement of the 
bowels, however, is in no way curative under such circum- 
stances, and it is far better to allow the intestine to rest quietly 
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after an operation than it is to stir up painful peristalsis by 
means of laxatives. This, of course, applies to the cases in 
which a proper preparation for the operation has been made. 
A movement by a glycerin suppository, or an oil or soapsuds 
enema is much more comfortable to the patient and less dis- 
turbing to the healing viscera than a purgative. If nothing but 
liquid food is given for two or three days after operation the 
third day is early enough to open the bowels. 

Inability to empty the bladder is of common occurrence 
in the post-operative period, and resort to the catheter is often 
necessary. To resort to catheterization when the bladder is 
not painfully distended is a mistake, and it is far better to have 
the patient empty the bladder himself than to pass the catheter. 
Some surgeons even go so far as to allow the patient to get 
out of bed for this purpose, and where it is possible I believe 
it to be good treatment. I avoid the use of the catheter as 
much as possible. When the catheter is employed the greatest 
care should be exercised and the catheterization done by 
experienced orderly or nurse. Even under the best circum- 
stances infections of the urethra and bladder occur, and it is 
the surgeon’s duty to see that all necessary aseptic precautions 
are taken to avoid these unfortunate complications. No nurse 
or orderly should ever be allowed to use a metal instrument. 
Catheterization in children is to be particularly avoided, as 
injury of the male urethra in childhood is easily accomplished. 
In children I would much prefer to have the patient get out 
of bed to having a catheter used. 

The time at which at patient is allowed to get out of bed 
varies with the operation which has been performed. A few 
rules, however, can easily be laid down. In the first place, old 
people should be gotten out of bed as soon after operation as 
possible. The advantage of this is easily shown in the present- 
day results from prostatectomy, where the patient is gotten 
out of bed on the second or third day. In abdominal operations 
on old people a change of posture and early transference from 
bed to couch or chair is very important. There has been a 
marked tendency during recent years to shorten the period 
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which a patient spends in bed after an abdominal operation. 
After simple appendectomies many surgeons allow their 
patients to get out of bed on the following day. I have not 
been able to bring myself quite to this point, but I am con- 
stantly shortening the period. In clean cases where the abdom- 
inal wound is accurately closed and no muscle cut across its 
fibres, I get the patient out of bed on about the eighth or ninth 
day with the abdomen well supported by a binder, and allow 
moving about on the tenth or eleventh day. In this particular 
I think the individual disposition of the patient must be taken 
carefully into account. There are many patients who are 
benefited by a longer rest in bed, whereas to others, such as old 
people, and those who are inclined to magnify their ailments, 
a prolonged rest may be harmful. 

In closing I would say that I think we are often guilty of 
paying too little attention to our patients during the post- 
operative period, and during the convalescence which follows. 


Many good results are spoiled by this neglect. For instance, 
take the tuberculous lesions for which the surgeon is frequently 


operating. If the after-care of these patients is not properly 
carried out, especially the hygienic treatment, an early recur- 
rence is the rule. And again, after operations for syphilitic 
lesions we too frequently fail to instruct the patient in the 
necessity of continuing his specific treatment. A proper resto- 
ration of function is frequently not realized because of our 
neglect of such agents as massage and passive movements. 
Recurrences after operations for knock-knees and bow-legs 
often take place because no brace to prevent the recurrence is 
employed. These are only a few instances which show the 
importance of treatment after operations. 


TRANSACTIONS 


OF THE 


NEW YORK SURGICAL SOCIETY. 


Stated Meeting, April 10, 1907. 


The President, Dr. GEorGE Wootsey, in the Chair. 


INTUSSUSCEPTION. 


Dr. J. D. RusuMore presented a boy, 13 years of age, who 
was seized about 5 A.M., January 8, with severe paroxysmal pains 
in the abdomen. He was up and about during the first few hours 
and after that kept his bed. Vomiting soon began and the vomited 
matter consisted at first of food (mostly custard pie, a large 
quantity of which he had eaten the evening before), then bilious 
and brownish fluid without much odor; bowels failed to act 
naturally or by enema or cathartics; no gas was passed; took no 
nourishment and slept little. There was tenderness and disten- 
sion of the abdomen. No passage of blood or mucus from the 
bowel, and no desire to go to stool. A tumor does not seem to 
have been recognized until the 13th, five days after the onset of 
the symptoms. 

Entered hospital late in the evening of January 13, at which 
time his temperature was 97%4°; pulse 90 and of fairly good 
quality ; face pale; abdomen tense, some distension, large tumor, 
rather ill-defined but tender, on the left side following the direc- 
tion of the descending colon, but nearer the median line. Imme- 
diate laparotomy through left rectus muscle, and the delivery of 
a large iliac mass, very dark in color, well distended, and twisted 
on its mesentery. With some difficulty the intussusceptum was by 
traction and pressure delivered from its sheath, and about an 
ounce of very dark and offensive fluid escaped and soiled the 
intestine and mesentery. This fluid was sponged off with gauze 
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and saline solution. The intussusceptum was found empty and 
gangrenous, but not perforated. 

The contents of the bowel, solid, fluid, and gaseous, were 
pushed back from the gangrenous area by a pair of intestinal 
roller-clamps made by Tiemann & Co. Each clamp consists of 
two rollers revolving freely in their respective frames. By 
means of four check nuts these frames can be rigidly held in 
any position, the two guides constantly keeping them parallel; 
the rollers therefore exert a uniform pressure across the intestine 
when it is clamped between them. The surface of the rollers is 
slightly roughened to overcome any tendency to slide, and by a 
simple slide at the handle portion of the instrument they can be 
released from their bearings to facilitate sterilizing. The total 
length of the instrument is about 514 inches, and the line of con- 
tact of the two rollers is 2% inches. (Fig. 1.) 

The healthy intestine on each side of the gangrenous portion 
was slipped between the rollers and the rollers were screwed 


together sufficiently to merely bring the opposite walls of the gut 
into coaptation ; then by steadying the gangrenous portion with a 
long Keith’s forceps the clamp was rolled away about 5 inches and 
screwed down a little in order to avoid slipping. The intestine 
between the clamp and forceps was flat and empty. The gan- 
grenous part was thus excised in the usual way, except that 
any deep cut into the mesentery, which was not gangrenous, was 
avoided, and thus secured a better vascular supply of the ends 
to be sutured. A continuous glovers’ silk suture was used to unite 
the cut ends, and a secondary continuous Lembert’s peritoneal 
suture of the same material was introduced and the clamp was 
removed; the intestine was replaced and the abdominal wound 
was closed by layer sutures. 

The clamp worked to entire satisfaction. It was easily and 
quickly applied, did not damage the wall of the intestine, and its 
use avoids the risks of a tape ligature, which necessitates a per- 
foration of the mesentery with the possibility of injuring a vessel 
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and the necessity of suturing the wound after the removal of the 
tape. If, however, the clamp is screwed down too tight at first 
there is probably a danger of tearing the peritoneal coat of 
the intestine when the clamp is rolled. This accident will not 
occur if the clamp is properly used. It might be better to screw 
the clamp tight at first, cut between the clamp and forceps, and 
not do the rolling until the gangrenous mass has been removed 
and the sutures are to be employed. The field of operation will 
then be left free from more or less mucus that always escapes 
between the clamp or forceps or tape and the cut end of the 
intestine. If this method is employed a narrow strip of gut that 
may have been pressed on unduly by the clamp can be trimmed off, 
giving a fresh surface for the suture. It has also been suggested 
that the intestine might be emptied by substituting the first or 
ring and middle fingers for the clamp; but it is doubtful if the 
fingers will do the work as satisfactorily as the clamp. 

After the dressings were applied the boy was put to bed with 
a pale and perspiring skin and a pulse of 180. Artificial heat and 
adrenalin solution hypodermically were employed, with good 
effect. The temperature was 102° on the morning following the 
operation and gradually dropped from day to day and reached 
98° on the fifth day, with a slight evening rise for a few days. 
The pulse dropped gradually, but rose again about three weeks 
after the operation for a few days from no apparent cause. Fecal 
vomiting occurred on the first day, then ceased after a thorough 
gastric lavage. Rectal alimentation until the third day, when 
the rectum became irritable and the patient voided involuntarily 
three or four large and bloody and very fetid stools. Water to 
quench thirst was used from the first, but not always retained. On 
the fourth day egg albumin was tried by the stomach and retained. 
After that the history is of a rapid convalescence. He left the 
hospital February 15, somewhat anzmic and weak, and has been 
gaining strength and flesh since, with a little sluggishness in bowel 
action. The length of the resected portion of the intestine was 
40 inches. 


ACUTE INTESTINAL OBSTRUCTION FROM STRANGULATION 
OF MECKEL’S DIVERTICULUM. 

Dr. GeorGE EMERSON Brewer presented a boy, 8 years old, 

who was admitted to the Roosevelt Hospital in February, 1907, 

suffering from acute intestinal obstruction. He had always 
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enjoyed good health until 8 days before admission, when he 
experienced an acute attack of abdominal pain which was followed 
by nausea and vomiting. Up to the time of that attack, the bowels 
had moved regularly, and there was no history of previous colic 
or vomiting. 

During the eight days which had elapsed between the onset 
of the trouble and his admission to the hospital he had had many 
periods of vomiting. During the first two or three days the 
bowels had moved slightly, and some gas had been expelled, but 
for the past three or four days before admission, absolutely nothing 
had passed from the bowels, and there had occurred a gradual 
distension of the abdomen, with slight elevation of temperature. 

On admission, the boy appeared to be seriously ill. The face 
was drawn, the eyes sunken, the mouth and tongue dry. The 
abdomen was slightly distended, and on palpation, an increased 
sense of resistance could be apparently felt over the region of the 
ascending and transverse portions of the colon. The entire 
abdomen was moderately tender, but no distinct mass could be 
felt. Rectal examination was negative. There had been no 
mucous or bloody outflow. 

The patient was immediately prepared for operation, and the 
abdomen opened by a median incision. The small intestine lying 
directly beneath the incision appeared to be of a deep purple 
color, and in spots was matted together by a fibrinous exudate. 
The czecum and sigmoid were found to be collapsed, but a portion 
of the small intestine in the left upper quadrant was much dis- 
tended. On drawing the congested mass upward, it was found 
to be tightly constricted by what at first appeared to be a thickened 
vermiform appendix, the tip of which was firmly adherent to a 
portion of the ileum, thus forming a loop through which two or 
three feet of ileum had protruded and had become tightly con- 
stricted. A rapid search in the ileocecal region, however, 
revealed the presence of a normal appendix entirely free from 
the structure which formed the constricting band. 

The strangulated intestines were released by dividing the 
contricting band from its attachment to the ileum, and the stump 
was ligated with chromic catgut. It was then found that the con- 
stricting band consisted of an intestinal diverticulum arising from 
the intestine and extending to the border of the ileum. Its distal 
extremity was firmly attached to the caecum just to the outer side 
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of the implantation of the vermiform appendix. From this point 
it was divided and removed. It was found to consist of the four 
coats of intestine, and measured about 5 cm. in length. It was 
fusiform in shape, its centre measuring about 3% cm. in circum- 
ference. At the point of intestinal attachment, its lumen had 
apparently been obliterated. 

After the released intestine was returned to the abdominal 
cavity, its color gradually improved, and although at the points 
where the constricting band had compressed the intestine, there 
appeared to be a slight superficial necrosis, it was thought that the 
chance of perforation was so small as not to interfere with the 
complete closure of the wound. 

The operation was followed by comparatively little reaction, 
and the vomiting ceased almost immediately. After a few hours 
there was a free passage of gas, and on the second or third day a 
satisfactory movement of the bowels was obtained by the use of 
an enema. 

The wound healed primarily, and the stitches were removed 
on the sixth day. During the second week of the patient’s conva- 
lescence, as the result of some unusual bodily exertion, the wound 
re-opened and a small loop of intestine protruded. This necessi- 
tated the use of anzsthesia, and resuturing the wound. With the 
exception of a mild infection due to contamination of the wound 
at the time of its breaking open, further recovery was uneventful. 

The pathological examination of the diverticulum showed its 
lumen to be lined with mucous membrane similar to that lining 
the adjacent ileum. 

In reply to a question, Dr. Brewer said this patient gave no 
history of any previous intestinal trouble. 

Dr. CHARLEs L. Gipson said that in looking up this subject of 
intestinal obstruction from strangulation of Meckel’s diverticulum 
several years ago, he was struck by the fact that most of the cases 
that came to operation were between the ages of ten and twenty 
years, and that it occurred mainly in the male sex. It was very 
much more frequent in males than in females. 

Dr. Joun F. ErpMANN said that six or seven years ago he 
reported three cases of intestinal obstruction due to Meckel’s diver- 
ticulum. In one of them, a gentleman rider at the Horse Show, 
it was necessary to excise 7 feet of intestine, the patient dying 2 
days after the operation. The second case was a boy of 18 years 
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in whom the strangulation was relieved without excision, the 
patient making a rapid recovery. The third case was a man 
about 38 years old, in whom there was no strangulation of the 
gut, but gangrene of the tip of the diverticulum, its appearance 
being very similar to that of a necrotic appendix. The patient 
recovered. 

Dr. Wootsey referred to the relative frequently of adhesions 
in Meckel’s diverticulum, and said that a possible explanation of 
the fact noted by Dr. Gibson, namely, that strangulation from this 
cause was most frequent between the ages of ten and twenty years, 
was to be found in these adhesions, for if they were so situated as 
to be a possible cause of strangulation, the latter would be liable 
to be produced before the twentieth year. 

Dr. ERDMANN recalled one case in which he had assisted Dr. 
Joseph D. Bryant to operate, about 15 or 16 years ago, where a 
typical Meckel’s diverticulum was found in a man nearly 70 years 
old. Gangrene and death followed. 


INTUSSUSCEPTION. 

Dr. Joun D. RusHMoRE read a paper with the above title, 
for which see page 210. 

Dr. Joun A. HARTWELL said that one reason why the true 
character of the lesion in these cases was so easily overlooked 
was the remarkable freedom from shock that these patients 
enjoyed during the first few hours. That fact had been pointed 
out by Dr. Rushmore, and as an illustration of it Dr. Hartwell 
reported the case of a g months old infant which he recently saw 
at the Lincoln Hospital. The history was that the child had 
suddenly begun to vomit about noon, and when he saw it, at 9 
o'clock that evening, it had had one bloody movement from the 
bowels. The temperature and pulse were normal; there was no 
abdominal distension, and the child was asleep and apparently 
comfortable. The palpation of a tumor at the hepatic flexure 
caused no pain or discomfort. Upon opening the abdomen, an 
intussusception was found at the ileoczcal valve. It was reduced 
without much difficulty, and the child was discharged three days 
later, entirely recovered. At no time was there the slightest 
evidence of shock. 

Dr. Hartwell said that another point in Dr. Rushmore’s paper 
to which he wished to refer was in connection with the attempts 
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means other than a laparotomy. Such attempts usually left the 
operator in doubt as to the condition of the gut, and were at 
times attended by an apparent relief of the symptoms without 
relieving the intussusception, and thus valuable time was lost. In 
corroboration of this statement he mentioned the case of a woman 
who suffered from symptoms of acute obstruction 10 days after 
an abdominal hysterectomy. 

The diagnosis of intestinal adhesions resulting in obstructive 
kinking was made. She was placed in the Tredelenburg posi- 
tion and the bowels were inflated with saline and gentle massage 
of the lower abdomen performed. After this she passed a large 
amount of flatus and was apparently much improved. Several 
hours later her symptoms recurred, and upon opening the 
abdomen he found complete strangulation of the gut due to 
adhesions, and impending gangrene. It was apparent that the 
efforts to relieve the obstruction by manipulating had resulted in 
additional damage to the gut wall. The case recovered, but the 
patient was placed in a much more critical position than she would 
have been had the operation been done at once. 

Dr. CLARENCE A. MCWILLIAMs said that about three years 
ago he attempted to reduce an intussusception by inverting the 
patient and injecting the bowels with water. He had previously 
seen two cases successfully treated in that manner which were 
reported by Dr. Northrop. In his own case, the condition had 
existed about twenty-four hours. With water injection, the tumor 
disappeared, and the patient returned to bed. The symptoms, 
however, were not alleviated, although no tumor was felt. The 
next day there was a small bloody movement of the bowels, and 
upon opening the abdomen he found that by his manipulations all 
but the last inch of the intussusception had been reduced. The 
speaker said he did not believe he would ever again advocate the 
reduction of this condition by manipulation or injection. He 
inquired as to the choice of an anesthetic in these cases in children 
under one year—whether it was better to employ chloroform or 
ether? 

Dr. ErpMANN said that about a week ago he had been called 
upon to operate on two cases of intussusception in the course of 
four hours. Of his total number of 35 cases, twelve had been 
fully reported in a published paper on the subject. Of the 
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remaining 23 cases, out of 19 that were operated on, there 
were five excisions, with five deaths; no recoveries. These 
patients were all under 1 year old. Out of 16 other operative 
cases, ten recovered and six died; the oldest of these was four and 
a half years. Of the 23 cases, fourteen were males; eight females ; 
one not stated. In the majority of cases, the intussusception was 
of the ileocecal, ileocolic, and ileocolocolonic type. 

In regard to the presence of a palpable tumor in intussus- 
ception, Dr. Erdmann said that in his paper on the subject he had 
made the statement that it was absent in 60 per cent. of the 
cases; he would now reduce those figures to 40 per cent., provid- 
ing the examination was made under deep anesthesia. In the 
two cases he had seen recently, one was a child of 10 months with 
an intussusception of 4 days’ duration. Reduction in this case 
proved extremely simple, while in the second case, which was of 
only 2 days’ duration, it was more difficult. Both patients 
recovered. 

In regard to the choice of an anesthetic in these cases, Dr. 
Erdmann said he now invariably used ether. He had formerly 
employed chloroform, and had seen one death result from it. 

Dr. Woo sey said that what was found on operation in 
reducing an intussusception explained the uncertainty of the 
injection method, its partial success, and ultimate failure. The 
greater part of the intussusception in cases of short duration is 
easily reduced, but the last 2 or 3 inches are reduced with some 
difficulty, for the walls of the gut are infiltrated and thickened. 
The injection treatment may reduce the intussusception except 
the last few inches and not completely, causing temporary im- 
provement in the symptoms, but in such cases the intussusception 
is soon reproduced. 
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(a) CHRONIC PANCREATITIS RESEMBLING CARCINOMA; 
(b)A SERIES OF BREAST CASES, BENIGN AND MALIG- 
NANT; (c) A SERIES OF GOITRE CASES. 


Dr. WILLIAM L. RopMAN reported these cases, with presenta- 
tion of patients. The first patient was a man of 56, first seen one 
year ago when he was suffering from jaundice and marked 
cachexia. He had lost 15 pounds and his symptoms were sus- 
picious of carcinoma though no positive diagnosis was made. 
Opening the abdomen revealed in the head of the pancreas a 
densely hard mass large as a fist. This appeared to confirm the 
suspicion of cancer of that organ, but because of the possibility of 
chronic pancreatitis the gall-bladder was drained. The man was 
out of bed on the second or third day and made an unusually : 
rapid and gratifying recovery, drainage being kept up for 3 or 4 f 
weeks. In the light of the results, the case is regarded as one of 
chronic interstitial pancreatitis, probably due to the habits of the 
man, who used alcohol freely. 

Benign Tumors of the Breast—Dr. Rodman next presented 
three patients illustrating the results of plastic resection of the 
mammary gland for benign tumors. He was greatly impressed 
by Dr. Warren’s description of this method at the meeting of the 
American Medical Association in Portland, and has since employed 
it in 17 or 18 cases, regarding 15 of which he has full notes. Two 
of the patients shown were the first and last of the series. All 
did remarkably well. The diagnosis of benign growth was made 
315 
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in each instance and there has been no recurrence or evidence of 
malignancy in any of them. It should be remembered, however, 
that one cannot always be absolutely sure, hence the clinical diag- 
nosis should always be supplemented by microscopic examination 
of the removed specimen, as the majority of mammary tumors are 
malignant and all of them potentially so. One of the patients was 
in the second month of gestation when operated upon for a 
fibroadenoma the size of a goose-egg, the largest one seen. Theo- 
retically an incision in the lower part of the breast, and turning 
up of the organ, might interfere with its blood supply, but this 
objection does not hold good in practice, as the blood supply comes 
mainly from above. The incision is made along the line of junc- 
tion between the gland and the thoracic wall. One might think 
this method applicable only to tumors in the lower quadrants of 
the breast, but in most of Dr. Rodman’s cases the growth was in 
the upper and outer quadrant. Such tumors can be reached, as 
the breast can be turned upward to the clavicle. Functional activ- 
ity and usefulness have been preserved in all the cases operated 
upon. The pregnant patient referred to was the sister of a promi- 
nent German surgeon, who insisted that this operation be done. 
Dr. Rodman is better pleased with the operation the more he uses 
it and believes that the profession too often sacrifices the breast. 
One has no right to remove that organ in those who use or expect 
to use it. 

Malignant Tumors of the Breast—A second series included 
three cases of malignant tumor of the breast. The first is inter- 
esting for two reasons. The patient was the youngest he has 
operated upon for this condition, 25 years at the time of the opera- 
tion 3 years ago. A second point is that last year he operated 
upon her mother for scirrhus. The second patient was operated 
upon in 1900 for a large carcinoma of the left mamma. The third 
has had both breasts removed, the first one 5 years ago for 
malignant disease, the other 2 years ago for a benign growth. 
The patient was so informed regarding the latter, but insisted 
upon complete removal, which revealed a large cyst with a small 
area of solid growth. Other interesting cases could not be shown. 
One was operated on in 1897, another in 1898, both for scirrhus, 
and both were in perfect condition a few months ago; the first 
had been operated upon twice before. A third case had been 
operated upon in 1899 and two others in 1900. 
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Goitre.—Finally Dr. Rodman presented two patients upon 
whom he had operated for goitre, of which he has had 7 cases 
within 3 months, one a large mediastinal growth. The first 
patient has also a goitre on the left side which. was not removed, 
she nearly dying under ether when the right half was extirpated, 
it being necessary to stop the ether three times. The woman was 
pregnant when first seen, operation being postponed until after 
delivery. Pressure was evidently made by the growth of right 
side, as difficulty in breathing has passed away and the patient is 
in all ways better than she was. She was so anemic that malig- 
nant disease was feared, but the microscope showed this not to 
be the case. Case second was that of a large goitre upon which 
operation was deferred for a few weeks until the patient, who 
was profoundly anzmic, had been put in good condition. One of 
the silk ligatures has lately given some trouble, this being the only 
one of buried Pagenstecher ligatures, of which he uses 25 to 50 
in each case, to cause any difficulty. A piece of the thyroid the 
size of the end of a finger was left. The patient has since gained 
eight pounds, a gratifying result. Dr. Rodman has never removed 
a goitre under cocain, as he is certain general anesthesia is not 
so dangerous as many believe it to be. He would hesitate to 
attack such large goitres under local anzsthesia. He employs 
ether and puts the patient in the reversed Trendelenburg position, 
this aiding very markedly in the control of hemorrhage. 

Dr. Henry R. WHARTON expressed his interest in the ques- 
tion of removal of non-malignant growths of the breasts. He has 
employed this method of turning up the breast in a few cases of 
small growth. The operation was first recommended by Thomas, 
of New York, and is very satisfactory, permitting removal of the 
tumor with little resulting scar. 

Dr. FRAZIER said that he had used the Warren incision quite 
recently in two cases. In both instances the tumors were cystic 
and not solid. The first one proved to be a galactocele, the sac of 
which was dissected out in toto. In the second case a cyst of 
considerable size was exposed and removed through the same 
incision. Microscopic examination of the tissue adjacent to the 
cyst demonstrated the fact that the cyst removed was only a part 
of a general cystic mastitis. When this was discovered a second 
operation was performed, at which the entire breast was removed, 
together with a mass of enlarged glands near the anterior axillary 
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fold. He was afraid upon finding these glands that a mistake 
might have been made in the diagnosis, but subsequent histolog- 
ical study proved that they were not malignant. 

Dr. Joun H. Gipson said that until he witnessed Kocher’s 
operations upon goitre he thought his own failure to relieve pain 
with infiltration anesthesia in these cases was due to a faulty 
technique, but that now he thinks this was not the case. Kocher’s 
local anzesthesia consists entirely in an anesthesia of the skin; 
the rest of the operation is carried on practically without an 
anesthetic, and can only be borne by the Swiss peasants. Kocher 
himself admits that in the more highly cultivated and organized 
patients he is obliged to use a general anesthetic. 


MULTIPLE FRACTURES INVOLVING THE UPPER EXTREMITY. 


Dr. AstLey P. C. AsHuurst exhibited four patients who had 
sustained multiple fractures, and discussed the subject in a paper, 
for which see page 263. 

Dr. JouN H. Jopson cited a case of multiple fractures treated 
in the Presbyterian Hospital as an illustration of the shock that 
results from such injuries. An Italian was thrown from a wagon 
and sustained a fracture of the pelvis, the shaft of the humerus, 
one or both clavicles, and a Pott’s fracture. The fracture of the 
humerus was complicated by paralysis of the musculo-spiral 
nerve. Shock was great and prolonged, but the patient made a 
good recovery. There is now under his care in the Children’s 
Hospital a child referred because of supposed rachitic deformities, 
who was found to have a fracture of the right thigh, both bones 
of the right leg, and both bones of the left leg, evidently of 
rachitic origin, and with no history of traumatism. All surgeons 
are familiar with multiple fractures due to carcinoma. In Dr. 
Jopson’s experience, the double Colles’s fracture is the commonest 
example of multiple fracture encountered. 

Dr. Georce G. Ross mentioned two cases of multiple frac- 
tures. One was in a woman of 65, weighing 250 pounds, and 
included a fracture of the middle of the shaft of the right 
humerus, a Colles’s fracture of the right side and a Colles’s 
fracture of the left side. The patient recovered. The second 
case was a multiple fracture of the upper extremity, including a 
fracture of the middle of the humerus and what corresponded to 
a Colles’s fracture on the same side, though there had previously 
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been a fracture in that location. The man was violently drunk 
and no history could be obtained. There was great trouble in 
controlling the upper fracture. 

Dr. WILLIAM J. TAYLOR cited the case of a woman who had 
a fracture of one patella wired by another surgeon and afterward 
came to him with a fracture of the other patella. He wired that 
one, but soon after recovery the woman got drunk and refractured 
it, the bone breaking at the line of union and also in three other 
places. It was again wired, but the woman again got drunk and 
fractured the patella a third time. 

Dr. RicHarp H. Harte said, regarding the question of 
repair in these cases, he has noticed in a number of instances that 
nature appears capable of carrying on only a certain amount of 
repair; that is, multiple fractures do not unite so quickly as do 
single fractures. When three bones are broken some one of them 
will remain practically without union until the others have united, 
and will then unite in the ordinary manner. It might be said 
that something was between the fragments preventing union, but 
that is not the case; the tissues simply lie dormant while the 
others are healing, and then union promptly occurs. He is sur- 
prised that such a close observer as Dupuytren should state 
that multiple fractures unite as readily as does a single fracture. 

Dr. ASHHURST, in closing, said that Dr. Harte had appar- 
ently misunderstood his reference to Dupuytren’s statements. 
The latter had referred to the union of multiple fractures with less 
inflammatory reaction in each than is ordinarily the case where 
only one fracture is present ; and by inflammatory reaction Dupuy- 
tren no doubt understood the formation of excessive callus, as 
well as profuse suppuration, the latter of course being a much 
more prominent feature of compound fractures in Dupuytren’s 
time than it has become since the general adoption of antiseptics. 
In Dr. Ashhurst’s fifth case union did not begin in the forearm 
until that of the humerus was quite firm. Dr. Ashhurst thought 
the treatment adopted by Dr. Neilson in the first case reported 
was interesting in connection with the attempts now being made 
to secure union in ununited fractures of the neck of the femur 
without screw or wire fixation, by freshening the bone frag- 
ments and then dressing the thigh in a plaster cast in the position 
of extreme abduction. In the humerus thus treated (Case 1) firm 
union had occurred without difficulty, and in at least one case of 
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fractured femur of which Dr. Ashhurst was cognizant, a patient 
under Dr. Davis’s care, the same result was obtained. 


RHINOPHYMA. 


Dr. Joun H. Gipson exhibited a case of rhinophyma upon 
which he had operated. The patient was 57 years of age. The 
condition had gradually developed in about 4 or 5 years. The 
lateral aspects of the lower portion of the nose were covered with 
large pedunculated masses of hypertrophied tissue. The whole 
lower half of the nose was involved, although over the central 
portion there were none of the pedunculated tumors. 

Dr. Gibbon removed all of the hypertrophied tissue with a 
scalpel, shaving off the outer layers of the skin over the whole 
involved area. The bleeding was quite profuse and there was an 
escape of a large amount of sebaceous material from the divided 
ducts and glands. The bleeding was controlled simply by pressure. 
The patient left the hospital without a dressing at the end of a 
week, and in two weeks the entire area was covered by new skin. 


GALL-STONES WITH SUBACUTE PANCREATITIS. 


Dr. Epwarp B. Hopce reported the case of a man, aged 27 
years, who was admitted to Dr. J. H. Musser’s service at the 
Presbyterian Hospital October 30, 1906. Nausea, vomiting, sharp 
epigastric pain of 12 hours’ duration. Subject to similar attacks 
for some years. Never had typhoid fever. Examination showed 
moderate distension, slight rigidity of upper right rectus, distinct 
tenderness in the epigastrium, most marked over gall-bladder. 
Pain extends to the left side, but not to the back or shoulder. 
Later, gall-bladder could be felt and slight transient jaundice 
developed. Highest temperature, 101.4°; pulse, 100; respira- 
tion, 20. 

Two weeks later, after attack had subsided, operation was 
performed in Dr. DeForest Willard’s service. Right rectus 
incision. Very extensive fat necrosis in omentum, mesentery, and 
subperitoneal fat. Collection of purulent material between gall- 
bladder, liver, and pylorus, amounting to about 2 0z. Gall-bladder 
not distended, and containing one large and a dozen small stones. 
Dense adhesions about gall-bladder, ducts, pancreas, and pylorus. 
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No stones felt in common duct. Pancreas hard and head as large 
as a fist. Tube drainage of gall-bladder with gauze to abscess 
cavity and right kidney pouch. 

Drainage never very free, but patient did very well until tube 
was removed at end of three weeks. Then followed fever, en- 
largement of liver dulness, and slight jaundice, subsiding in a 
week. This was followed by an attack of pleurisy at the left base 
and later by the discharge from drainage sinus of numerous 
pieces of necrosed tissue, reported from the laboratory as probably 
fat necrosis. This continued for several weeks with general 
condition poor. Exploration of sinus and aspiration of left chest 
negative. 

Second Operation.—Incision through scar. Adhesions freed. 
Cystic duct followed down to junction with hepatic, and found 
kinked and strictured. Hepatic and common duct unobstructed. 
Cholecystectomy; tube drainage of hepatic duct through stump 
of cystic. Fat necrosis very much reduced, though some small 
areas still present. Pancreas reduced to nearly normal size. Con- 
dition on table very bad, but reaction took place. Drainage free. 
Later purulent bronchitis and septic nephritis developed, ending 
in death on the tenth day. No autopsy. 


RUPTURED ECTOPIC PREGNANCY DURING TYPHOID FEVER. 


Dr. F. O. ALLEN reported the case of a woman who was 
admitted to the Women’s Medical Ward of the Presbyterian Hos- 
pital February 22, 1907, and came under the care of Dr. Musser. 
She was 32 years old, was married, and had been ill for three 
weeks. She had menstruated last at about the time she was taken 
sick. The case seemed to be one of typical typhoid fever, with 
an unusually large number and wide distribution of rose spots. 

The second day after admission some tenderness was noted on 
the left side of the abdomen. At about five o’clock the following 
morning, the twenty-fifth day of her disease, she complained of 
severe abdominal pain, her temperature dropped to 98°, her pulse 
became more rapid and very weak (at times imperceptible), and 
her respirations increased in frequency. Intestinal hemorrhage 
was suspected and she was treated accordingly. An examination 
a few hours later showed that abdominal breathing was restricted ; 
the abdomen was slightly distended, but not tender; peristalsis 
was present; there was no loss of liver dulness; there was no 
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dulness in the flanks. The Widal reaction was reported positive ; 
the leukocyte count was 19,200. The temperature remained 
subnormal throughout the day. In the evening, the temperature 
rose again moderately; there was increasing tenderness of the 
abdomen; rigidity was not marked, but there was a distinct 
resistance, especially on the left side; she vomited ; a bowel move- 
ment following an enema did not contain blood. Her general 
condition became very bad, but improved somewhat after copious 
injections of normal salt solution beneath the skin. 

During the evening the patient was seen by Dr. Wharton, 
who agreed with Dr. Musser that operation was indicated, and 
that intestinal perforation was the condition probably present. 
The speaker was indebted to Dr. Wharton for the privilege of 
operating upon and reporting the case. 

Operation was done twenty-one hours after the onset of acute 
abdominal symptoms. An incision was made through the right 
rectus muscle. The peritoneum showed black in the wound ; when 
it was opened, large quantities of blood poured out. The ileum 
was drawn through the wound and inspected, but no perforation 
or other abnormal condition was found. On exploring the 
abdominal cavity, the pelvis was found filled with blood and 
clots, which were scooped out by the handful. A mass, the size 
of a small lemon, was felt, springing, apparently, from the left 
Fallopian tube. The uterus was enlarged to about the same size 
and was soft. The small mass had a distinct pedicle, and at its 
upper pole there was a rupture into which the finger could be 
passed. The pedicle was ligated with silk, the abdominal cavity 
filled with salt solution, and the wound closed. The mass was a 
thin-walled sack filled with clot. No foetus was found. 

The patient’s condition was considerably better during the 
following day, but the temperature soon rose and remained high, 
the lungs gradually became cedematous, and she died on the fourth 
day after operation. 

A complete autopsy was not permitted, but the wound was 
opened and the peritoneal cavity examined. No signs of peri- 
tonitis or other intra-abdominal lesion were discovered; there 
had been no further hemorrhage. 

Dr. Henry R. WuHartTON said when he saw this patient the 
question was the differential diagnosis between hemorrhage from 
an ulcer and perforation. An enema brought away no blood, 
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hence perforation was considered probable, though it was noted 
that the pain was in the left side and that there was not marked 
rigidity of the right side. 

Dr. JoHN B. DEAver asked if a differential leukocyte count 
had been made in the case reported by Dr. Allen. He operated 
in one case which proved to be typhoid hemorrhage, the blood 
being confined to the intestine. There was absolute rigidity. The 
small intestine was found to be filled with blood and was not 
opened. The patient recovered. 

Dr. WiLttiAM L. RopMAN cited a case in which typhoid 
perforation was diagnosed by two medical colleagues, who insisted 
upon operation, although he did not favor it. When the abdomen 
was opened hemorrhage was found in the gut, but no perforation. 
The patient recovered from the operation, but died from a second 
hemorrhage a number of days later. Autopsy showed there had 
been no perforation. If one opens the abdomen in these cases he 
is probably warranted under certain conditions in opening the 
intestine and searching for the bleeding point, but in general the 
chances are better if the haemorrhage be allowed to take its 
course. There is not a large field for operation in typhoid fever 
and one is not warranted in opening the gut unless there are 
adhesions or thin places in the wall make the finding of the 
bleeding point reasonably sure after the opening has been made. 


BONE METASTASES IN CARCINOMA OF THE BREAST. 

Dr. Henry R. Wuarton read a paper with this title for 
which see ANNALS OF SuRGERY for July, page 81. 

Dr. Morris BoorH MILter described a fracture following 
operation for carcinoma of the breast in a woman of 40, the 
thorough operation having been performed. The patient when 
coming from the seashore, where she was during convalescence, 
was holding on to the seat to steady herself while standing in a 
street car. A slight jolt was followed by sharp pain in the arm 
and examination revealed an oblique fracture of the humerus. 
This suggested a recurrence, though there was no thickening of 
the bone and only the signs of an ordinary fracture. Demonstrable 
metastases occurred and the woman died the following winter. 

Dr. Joun B. Deaver said that Osler in 1902 reported 16 
cases of carcinoma of the spine following carcinoma of the uterus 
or breast. 
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Dr. WILLIAM L. RopMAN said that bone metastases in breast 
tumors are not particularly common, yet they are not extremely 
rare. Personally he has seen three cases. Two were unques- 
tionably scirrhous carcinoma, the third was a sarcoma. In one 
of the carcinomas the metastastic growth was in the spine, the 
other in the left humerus, the same side as the primary tumor. 
The metastasis of the sarcoma was in the right femur six months 
after operation. The patient was the daughter of a prominent 
surgeon and had carried a benign growth for years. 

Metastasis in sarcoma is more easily understood as the cells 
are in contact with the wall of the vessels, while in carcinoma the 
vessels are in the stroma. He has seen many cases of bone 
involvement in the sternum, but there the reason is very plain. 
Of indirect infection he has seen only the two cases, it not being 
difficult to see how metastasis to the spine occurs. The retro- 
mammary lymphatics drain through the second and fourth inter- 
spaces and then run along the course of the intercostal arteries 
to the thoracic duct. In this way spinal metastases occur. Dr. 
Wharton said that primary cancer of the bone is rare; he ques- 
tions if it ever occurs, as epithelial cells are not found in bone. 
Such tumors are really endotheliomata or sarcomata. Bone 
metastases are important as they are never located before opera- 
tion. The same chains of lymphatics as previously mentioned also 
explain metastases to the liver; this being the most common site 
of the secondary growths. 

Dr. Joun B. Roperts saw eight years ago a case similar to 
that reported by Dr. Wharton. He was not able to determine if a 
growth was present, but regarded it as probably a case of spinal 
metastasis. 

FIBROMA OF THE GREAT TOE. 

Dr. Henry R. WuHarton reported the case of a man, aged 
50 years, who noticed 12 years before he came under the care of 
Dr. Wharton a tumor of the right great toe; it was painless, but 
increased gradually in size. He found it necessary to have the 
shoe for the right foot made upon a special last to accommodate 
the increasing bulk of the tumor. A casual inspection of the feet 
with the shoes on showed no marked difference in their size. 
Within a few weeks a portion of the tumor had ulcerated and gave 
him pain, which caused him to apply for relief. 

The tumor was a fibroma and was attached to the peri- 
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osteum. It was removed without difficulty, the wound being 
covered by skin flaps dissected from the tumor. See Fig. 1. 


POST-OPERATIVE TREATMENT. 

Dr. Joun H. Gippon read a paper with this title, for which 
see page 208. 

Dr. JouN B. DeEAveER endorsed much that was said by Dr. 
Gibbon. He believes, however, that instead of patients being 
neglected they receive too much attention. His motto for the 
house physician is, “ Let the patient get well.” No medicine should 
be given after an operation as a rule. He is opposed to the indis- 
criminate and routine use of strychnin. He employs nothing but 
ether as an anesthetic, being afraid of chloride of ethyl, as he has 
heard of deaths from it. Giving the anzsthetic is an important 
thing and ether usually does no harm. It is best to anzsthetize 
the patient on the operating table, as it is a mistake to move him 
there after ether is begun, this always meaning an extra amount 
of the drug. The patient may be anesthetized in the high pelvic 
position even, the intestines thus being floated up and requiring 
less packing when the operation, being an abdominal one, is 
begun. When operating upon the upper abdomen he always has 
the patient wrapped in cotton and put upon a hot water bed; the 
cotton is at once removed when the patient is taken to his room. 

As to scopolamin, Dr. Deaver does not know what it looks 
like and is thankful he does not. Tight sutures, as stated by Dr. 
Gibbon, make trouble; he usually places a drain in stout walls for 
a day. He was sorry to hear Dr. Gibbon say he uses morphin 
after operations; Dr. Deaver would at once discharge a resident 
if he did that. Its immediate effect is to make the patient more 
comfortable; after that it makes him more uncomfortable. It 
creates more thirst and often more nausea. Occasionally he 
employs morphia, but never as a routine measure. He adminis- 
ters oxygen immediately after operation and this lessens nausea, 
that fact being noted in the German Hospital by the Sisters who 
have been on duty for fifteen to twenty years. A careful nurse 
is of more moment than a hypodermic of morphia. There is not 
so much in the use of morphia after gastro-enterostomy as for- 
merly supposed. When this operation is performed by making 
the communication with the jejunum as near as possible to its 
commencement vomiting does not occur. 
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Dr. Deaver never sees shock, except in cases of hemorrhage 
or prolonged operation or bad anesthetization. The pulse of his 
patients after short operations is always about 84 to 90. Getting 
the patient out of bed early is an important point. Cases of 
hysterectomy are gotten out in a week and are encouraged to turn 
on their side early. Many of the cases of phlebitis, formerly so 
frequently seen, were due to lack of these measures. As regards 
passing the catheter, he allows hernia patients to get up to pass 
urine; worse results than are made possible by this come from 
catheter cystitis. He never operates upon an empyema without 
first aspirating it. 

Dr. WILLIAM L. RopMAN now has largely the opinion of Dr. 
Gibbon regarding morphia, though formerly he was afraid of it. 
Since its use he sees much less post-operative vomiting. Perhaps 
it is unwise, however, to use it as a routine measure. He has 
never known a gastro-enterostomy to give trouble when morphia 
is given. There is less shock and less anesthetic is necessary. A 
quarter grain of morphia and one one-hundred and fiftieth grain 
of atropia are invariably given in cases of gastro-enterostomy. Of 
seven recent cases only one patient vomited, and that one only 
once. We give anesthetics much better now than formerly and 
do not see so much distress from their use. When ether is given 
by the drop method there is but little post-operative vomiting, 
with or without morphia. Dr. Rodman prefers chloroform in 
empyema cases, of which he has operated upon 100 to 150 with- 
out losing a patient, and has never seen any ill results; with ether 
these cases are more unpleasant. Patients should be gotten out 
of bed early, especially the subjects of cancer, who should be out 
in 48 hours. If such persons, particularly when the cancer was 
in the abdomen, are kept in bed a few days they never get out. 
The possible development of a ventral hernia is not to be regarded 
in these cases. In gastro-enterostomy for cancer of the stomach, 
the patient should be out of bed the day following the operation. 

Dr. WitiiAM J. TAyLor finds that patients occasionally are 
benefited by washing out the stomach before they are out of the 
anesthesia. This is especially true in cases of intestinal obstruc- 
tion or in emergency operations where previous emptying of the 
bowels has not been possible. Food should not be given too soon. 
He had rather keep a patient three days without food than to give 
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milk and soup and have it ferment in the intestine instead of 
digesting. 

Dr. RicHarp H. Harte does not believe in the indiscriminate 
use of morphia in operative cases. He believes that the routine 
dose of a quarter grain of morphia before a patient is etherized is in 
time liable to lead to serious results, numerous cases being 
reported where this dose has been fatal. As a rule, the less medi- 
cine given after operation the better for the patient. Invariably 
the bowels, if left to themselves, will move in the course of two 
or three days. Their action can, however, be supplemented by the 
use of a simple enema. Dr. Harte lays great stress on the 
importance of keeping patients warm and dry during operation, 
avoiding exposure as much as possible, as shock is often induced 
by air coming in contact with wet clothing, as well as by prolonged 
unnecessary manipulation of the intestine. Fortunately this latter 
is less noticeable now, as the non-operative field is pretty well 
shut out by the judicious use of pads of gauze. 

The early feeding of patients is unquestionably a great error, 
as food introduced into the bowel too soon only ferments and 
causes an immense amount of discomfort. Patients are as a rule 
much better by waiting 24 to 48 hours before any food is ingested, 
and even then, if there is any question of irritability of the 
stomach, they can be readily nourished by the bowel. Thirst, 
which is so common in post-operative cases, can be relieved by 
keeping the bowel filled with normal salt solution. 

Dr. JoHN B. Roserts said that post-operative backache is 
not due to operation itself or to the fact that the patient is kept in 
bed, but is usually caused by the flat operating table upon which 
the patient lies during anzsthesia and operation. A hard pad 
should be placed on the table under the lumbar region of the 
patient. A hard mattress is also too flat. The table ought to be 
made to fit the curves of the back, so that the muscles and liga- 
ments may not be strained during a long operation. For 18 or 
20 years he has given before almost all operations a quarter of a 
grain of morphia and one one-hundred and fiftieth of atropin hypo- 
dermically. Less anesthetic is required, there is less interference 
with breathing by mucus, and the heart is strengthened by this 
preliminary to anesthesia. He has never known it to hurt a 
patient. The curse of thirst, due to the operator insisting that 
abdominal cases should have no water to drink till hours have 
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elapsed, should be avoided by all sensible surgeons. The unneces- 
sary torture thus induced should meet with the strong condemna- 
tion of the profession. Dr. Roberts has always contended, since 
the rise of abdominal surgery, that its principles are identical wi.h 
those of general surgery; and has acted on that belief. A little 
morphia before anzsthesia and water afterwards do no harm in 
either case. Another point in post-operative treatment is that 
nurses nearly always put patients on the stretcher without a 
pillow under their heads; a low pillow surely can do no harm and 
is much more comfortable to the patient than to lie with the 
head thrown backward on the bed. 

Dr. Joun B. DEAVER said regarding backache being due to 
flat tables, he has noted that few gall-stone patients complain of 
their backs after operation. This would indicate that Dr. Roberts 
is correct in his statement about the lack of support to the back. 

Dr. GEorGE G. Ross wondered how many of the surgeons 
present had suffered as have the patients they were discussing? 
He had had his appendix removed, and the following night suf- 
fered the tortures of the damned. One of his friends surrepti- 
tiously gave him a morphin suppository which afforded great 
relief. The nurse brought in a large bowl of ice, which he did 
not interfere with until the ice all melted, when he drank every 
drop of the water. And this was not followed by vomiting. 

Dr. Gippon, in closing, said that he agreed with the other 
speakers that as few drugs should be used after operation as 
possible. He emphasized the fact that in using morphia in the 
manner described it formed rather a part of the anesthetic than 
of the after-treatment. Dr. Deaver’s dissatisfaction with the use 
of morphia was the result of using it after, and not during or 
before, anesthesia. It has not been Dr. Gibbon’s experience that 
distension follows its use in the way described. His own personal 
experience after an operation for acute appendicitis had confirmed 
him in the value of the ethyl chloride-ether-morphia sequence. 
He slept comfortably for four hours after his operation, was not at 
all nauseated, and had no taste or smell of ether. He said that he 
should have mentioned in his paper the great value of washing 
out the stomach, especially in those patients who had not been 
properly prepared for operation. 


